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ever-increasing 
for ever-increasing 
number electrical 

and electronic products 

puts growing emphasis 

specialized wires 
engineered for the job. 

Your engineered prod- 
uct merits Belden wire 


POWER SUPPLY CORDS 


WIREMAKER FOR INDUSTRY 
SINCE 1902 PATENTED 
CHICAGO 


Magnet Wire Lead and Fixture Wire Power Supply Cords, Cord Sets and Portable Cord Aircraft Wires 
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Installation Leesona No. 107 Coil Winders Ford Motor Ypsilanti, Michigan, plant. New Paper 


Miss Detector enables operator tend two machines, 


Now FORD Motor Co. winds ignition coils 
Leesona No. 107 winders 


Machines stop 
automatically there’s 
paper operator 

tends two 
These Leesona No. 107 Coil Winders, 
equipped with the new Paper Miss 
Detector, make quantity production 


high-quality stick-wound coils vir- 
tually foolproof. 


Humidity changes can cause the 


paper curl and miss insert. Ordi- 
narily, there’s paper miss, and the 
machine unattended, continues 
plus money wasted wire and time. 
operator must constant at- 
tendance each machine. 

The new Leesona Paper Miss De- 
tector cures this automatically 
stopping the machine. Thus, constant 
machine attendance 


One operator can handle two 


UNIVERSAL WINDING COMPANY 


BOX 1605, PROVIDENCE ISLAND, Dept. 137 


FOR WINDING COILS 
QUANTITY...ACCURATELY 


UNIVERSAL WINDING MACHINES 


three machines. 

creases, 

Rejection rate when 
the machine stops paper miss 
the operator re-inserts the paper, 
starts the machine which continues 
wind excellent stick coils. 
For the full story Leesona No. 

107 Coil Winders, and other helpful 

information write get touch with 

Universal. 


Western Representatives 


W. J. WESTAWAY & COMPANY, LIMITED, Montreal & Hamilton, Canada 


Canadian Representatives 


UNIVERSAL WINDING COMPANY, 9 South Clinton Street, Chicago, IIlinois 


UNIVERSAL WINDING COMPANY, | 500 Walnut Street, Philadelphia, Pennsylvania 


PAULES COMPANY, West Vernon Los Angeles, California 
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Why Bodine Motors 
were selected 
for Remington Rand 


automatic calculators 


Just light touch the operator and 
multiplies, divides, adds and subtracts. 


The mechanism the Remington Rand auto 
matic printing calculator powered this 


series wound Bodine motor. 


requirements demand 
motor with high torque for 
its size The Bodine motor 
meets these requirements 
without excessive temperature 
rise have found that 
Bodine motors, used our 
Adding and Calculating 
Machines, exceptional 
for reliability and 


Why are Bodine Motors used Remington 
Rand? Mr. Tingley gives his answer above... 


This Remington Rand printing 
calculator. automatic machine. 


gives her the answer without printing all the 


figures involved only the essen 
tial figures are printed. 


This gentleman Mr. Tingley. Remington 
development engineer for adding and 


calculating machines. 


sure your motor good your 
uct. Contact Bodine Electric Co., 2256 Ohio 


Chicago...or check your Sweet's file. 


BODINE 
MANUFACTURES 
FRACTIONAL 
HORSEPOWER 
ELECTRIC MOTORS 


adding machines 
letter openers 
sanders 

vending machines 
exhaust fans 
duplicating machines 
hand dryers 
portable tools 
sound recorders 

air conditioners 
check protectors 

voltage regulators 
x-ray timers 

traffic signal timers 
stirrers 

calculating machines 
envelope sealers 
diesel governors 


and for many 


other applications. 


Ask fora sample copy 
‘The 
bi-monthly publi- 
cation discussing the 
application and 
design fractional 
horse power electric 


motors. 
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This issue 


PRINTED WIRING—MATERIALS AND DESIGNS. 
mncreasing emphasis on automatic assembly systems is 
no longer news. Neither is the fact that printed circuits 
and components have emerged as mayor design tools in 
these systems But still not generally recognized that 
the proper selection printed wiring materials has 
dividual areas knowledge this field are not 
dinarily difheult nor complex. matter 
know-how and taking infinite pains every stage. 
one thing, there perfect base laminate than 
universally applied printed Again, the type 
(or other metal) foil used for the cladding and 
the ly pe of adhesive can be critical in the final perform 
Fabricating methods can the phys 
and electrical properties the laminate materials 
Conversely, fabricating characteristics materials can 
designed part. bssentially. the subject becomes one of 
materials integrated into laminate struc 
ture and suitably proceessed into electronic 
component, page 62, Klippel and Lorenz 
begin the first two-part article, based IBM experi 
ence, that will from the ground design and 


materials considerations for printed wiring applications 


Relay Symposium held Oklahoma 
when “dry circuits” were mentioned, the 
was being heard most for the first time 
learned then that what was meant was low-level 
encountered missile control applications. This 
MANUFACTURING, there was more the 
work these extremely low levels. Right 
now the emphasis appears test that will 
select the good ones. You pick a design with the fewest 
and hope the will not when the 
missile flight. lot more was said about contact 


and the shock and vibration operations 
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you have relay problems associated with military elec- 
tronic equipment, better turn the 
report page cate with the latest thinking 
obtaining reliability. 


APPLYING A-C MOTORS. would think that after 
all these years active design engineering that the selec- 
tion motors for machines and appliances 
picker needed motor, should able look 
motor handbook under “cranberry” and find 
tion nicely worked out. Unfortunately, this far from 
true. Activity the motor design and application 
field proceeding furious pace. The trouble that 
someone always designing new picker 
that has type loading perhaps high-inertia 


somebody starts producing pickers large quan- 


tities and demands a spec ial motor that is a little more, 


suitable for the job than standard Or, people 
start using « pi kers in apartment houses and demand 
factor designs. Or, any one 
hundred other new situations may arise the 
field keep motor application men eternally busy. Be- 
page describe the selection motors 


pickers are not mentioned. 


SEMICONDUCTOR POWER RECTIFIERS. 
tion major consideration the design most 
The operating junction temperature semi- 
conductor power rectifiers critical factor the ap- 
plication these devices continuous-duty circuits. 
rectifiers where possible create thermal runaway 
condition which will reduce the junction 
blob shiny metal. obvious that heat generated 
the small electrical losses the junction must ade 
quately dissipated take advantage the reliability and 
long service life expected such rectifiers. Pro 
cedures which will help the circuit designer calculate 


heat generation and provide for adequate cooling 


oh : 
ne 
: 
. 


. 
. 
+ 
- 


achieve temperature stability and avoid thermal run 
beginning page 


TOUGH GLASS-POLYESTER TAPE. 
yarn tape impregnated with selected polyester 
now giving stainless steel good run for its money 
armature banding tape. Tensile strength comparable 
that The tape layers cure hard, homo 
geneous solid, capable being The structure 
nonmagnetic and course requires 
Various applications motor and transformer design are 
For some “how-to” experience reports see 


the staff report beginning page 112. 


R-F TIGHTNESS (INTERFERENCE SUPPRESSION WITH 
METALLIC GASKETS. Both filtering and shielding are 
necessary to properly isolate either offending or noise 
sensitive equipment. For ideal shielding, equipment would 
housed continuous conductive container which 
thick enough attenuate all disturbing radiated 
and which has joints, seams other openings. 
cause equipment housings must have openings for ven 
tilation, these necessary openings must 
made r-f tight. The solution this problem 
silient conductive gasket. Information assist the design 
engineer applications this “electronic 


beginning page 


EDITORIAL AWARD. 1956 Award 
Industrial Publications, has been 
“Outstanding Original published during the 
period ending December 31. 1955. Award was made 
the 18th Annual Editorial Competition 
Industrial Marketing. Vhe entry singled out 
was the article, “Impact High-Energy Radiation 
authored Alex. Javitz. Special 
tures the June 1955 issue 
MANUFACTURING, 
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This Cover Story 
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ity-control computers solve bar X and sigma for 
automatic machine-tool 

The Greek column on this month's cover 
back Pythagoras and his 
angle for the computer, Though 
usually ignored mathema 
ticians, the right triangle relationship 
makes right nice computer function 

Speaking Pythagoras was carried 
with the implications his famous theorem 
that celebrated its discovery sacrificing one 
hundred lambs on the altar, even though he was 
This primo Greek mathematician 
the invented the word mathematics) also founded 
the first college about 550 
You who argue the merits 

notice! Pythagorean students studied years 
ind maintained absolute silence class for the 
first five. (The classes were co-ed, too! ) 

Too bad Pythagoras isn’t around 
modern materialization his brainchild our 
cover oa OC computer controlling the thickness 
rolled metal strip. The transducer 
ing the strip thickness feeds continuous volt 
ige analog the The computer 
ages the thickness analog, compare the aver 
(X) the machine setting 
for machine drift’ by power servos In case the 
thickness varies too widely (too much o), the 
computer sounds alarm signalling machine 
George and Paul Amber explain 
step-by-step through the design packaged 
computers for feedback control machine tools 
two-part article extends the general design 
procedure George widely 
read “Analog Computers for Machine Control” 
MANUFACTURING, August 1955, 
and October 1955 p 145) to the specif prob- 


lems of automatic closed loop operation 
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High-Frequency 
Transistor 
High fre quieney 


announced currently RCA Semicon- 


tratisistor 


Division alloy-junetion 
developed mechanism for the control 


impurity distribution the base 


charge carriers that moved slowly 
earlier transistors are now propelled 
rapidly from emitter Base 
resistance and collector capacitance are 
reduced and the current and voltage 
handling capabilities are 
increased 

yet pilot production stage, the 
mass production hex perime ntal units 
have operated as oscillators at fre quen 
cies high 200 with 
Higher frequency are held feasi 


ble 


Defining Systems 
Engineering— 


One the most popular terms today 
“systems engineering.” But just what 
does mean? How much agreement 
there any reasonable definition? 
it a term peculiar to military design 
only 

recent talk before the Third 
Annual Conference for Engineers and 
Architects, the Ohio State University, 
Corporation, Los 
defined systems project essen 
tially “the coexistence that 
nical areas within which development 


work must done.” great deal more 


Intimate 


sary for important state-of-the-art 
advances to be made if the objectives 
the development program are 
attained The entire project must he 


decisions made each the techni 
cal areas must developed 

beyond the requirements for 
the technical activities, 
Wooldrige continued, “that the 
requirements for eflective systems 


Slicing Pretty Thin. Anytime 
your favorite restaurant starts 
ing roast beef, chicken, 
and other comestibles thinner than 
ever, youll probably 
blame it on some version of an 
serious job done means the 
block Our femme 
fatale staring through the magnify- 
ing glass the Signal Corps 
Laboratories examines 
onethird the number of slices cut 
with standard diamond saw from 
the same size chunk 


interrelationships among the 


together including scientists and engi 
neers wide range technical spe- 
cialties This kind work must 
always highly cooperative type 
enterprise.” 

Although Dr. Wooldrige’s comments 
were derived from military work, such 
the systems engineering guided 
missile, made the point 
importance the systems approach 
growing rapidly nonmilitary areas 
This particularly true, said, 
the field automation and 


cessing. 


New Faces for 
Plastics Laminates 


can he used with polyester, phenolic or 
epoxy resin low-pressure laminates 
improve abrasion and 
effects chemicals. Applications for 
such laminates are seen machine 
tool parts among other structural uses 
Dynel copolymer vinyl chloride 
and acrylonitrile, available commercial 
range woven and nonwoven 
fabrics. Manufacturer the 
the Carbide and Carbon Chemicals 
Company. Several mills convert the 
fiber into finished and felts 

glass-fiber paper may 
glass-reinforced plastics laminates 
improve finish, according 
Glass Fibers Company, Toledo, 
Ohio. Glass paper produced paper- 
making techniques from extremely fine 
micro-size glass fibers, and the texture 
is much smoother than that of lam 
inates conventional 
glass materials. Added durability and 
resistance to erosion are also claimed 
Several paper mills are commercial 
production the paper. 

Glass-fiber paper for electrical insula 
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CUSTOM-BUILT USE-ABILITY... 


for your motor-driven products 


Exceptional performance and dependability with useability Lamb 
Electric Motors because they are: 


(1) the exact requirements 
application. 


(2) built quality materials precision- 

minded personnel. 
Our company equipped and organized custom-manufacture 
volume basis; hence high quality and controlled costs hand-in-hand. 


would like discuss these advantages with you for your new and 
redesigned products. 


THE LAMB ELECTRIC COMPANY KENT, OHIO 


Canada: Lamb Electric—Division 
Sangamo Company Ltd.—Leaside, Ontario 


Swivel-mounted Aircraft de-icing 


motor for Turbine for canister- 
portable motor. 


motor. slow-speed drive, type vacuum 


READER INOULIKY 


RESEARCH HORIZONS 


purposes has been steady devel 
opment, during the past few years 
bor background reference here is a 
articles that have 
peared 
mee 


New Nonrigid Materials for the 
tional De ign oof Klectrical In ulating 


Paper Insu 
December L952 p. 146 


K Bower August 1951, 


End Thermal 
for Fluid Lubricants? 


Lubricants have had a hard time of it 
during the past decade 
keep pace with temperature limits 
associated materials, particularly with 
newer insulating material 
rotating Here some success 
ha heen achieved with the silioone 
fluids and with fornie special develop 
ments synthetic hydrocarbon 

But particularly tough problem 
faced application Here 
he existing lubricant ha heen able 
keep pace with the development 
tion about 2000 the average 
the best available fluid lubricants have 
in upper limit of about 500 hy 
Special silicone fluids can push the 
through this thermal barrier now 


General Engineering Laboratory, 
Schenectady, N.Y 
Lubricants able to funetion the 


range of 1000 bk te 2000 F are on the 
threshold development, according 


Donald Wileox 


chemistry and metallurgy the labora 


tory, speaking before recent meeting 
the American Society Lubrication 
Promising this develop 
ment seems some problems how 
ever, have still solved. 
this is the fantastic fact that owing to 
the extremely high boiling 
these they also have equally fantastic 
high freezing point, the 
Chemists have tame these new 
lubricants down the point where they 
will fluid reasonably low tem 
peratures and retain the 


plete temperature range 


Again— 

\ ereat deal of interest was generated 
several years ago by electrets defined 
as “a permane electrized dielectric 
having external electric 
extensive literature exists the subject 
covering investigation of many electret 
Those classified “good” 
materials include: Polymethylmethaery 
late, polyvinyl acetate, polyamide resin 
and mixture rosin and carnauba 
wax (50 parts each) 

paper delivered earlier this year 
the IRE annual meeting New York 
Signal Corps Engineer 
Fort Monmouth, N. J 


summarized properties fol 


ing Laboratories 


lows: 

They lose their charge 
and internal perma 
nently when heated to high tem 
peratures 

They lose their charge 
when washed with solvents: when 


planed: when they are subjected 
posed to X-rays or gamma rays 

controlled cooling heating 
them within moderate te mperature 
limits 

larger the area of an electret. the 
yreater its total charge 

assume 
tion by using forming electrodes 
having the shape desired 

for the generation of high ele 
trostatic potentials means 
the electrophorus principle 
work done upon such systems 

deviees 


Mik rophone 


spark 


dosimeter 


Models have been: made of 


these devices Proje ted applic ations 


dicator 


include memory devices 
photographic devices 

extensive annotated bibliography 
96, “What About 
Nielsen 


Capsule Notes 
Research Reports— 


Technical reports released recently 
described eight lists available with 
out charge from the Technical 
Services, | Department of Com 
Washington 25, D.C. Reference 
for these lists are 


inclusive. Previously released 
reports, issued 24, 1955, are 
listed Price List No. 25. Some 13,000 
documents have now been released 
the AEC and are available from the 

Proceedings the World Symposi 
Applied Solar Energy, held last 
November Arizona, have 
now been published the Stanford 
Research Institute for the Association 
for Applied Solar Energy. Some 
papers are contained the 300-page 
Exhibit. The Pro 
ceedings can be bought for $5. per 


from the Associations secretary, 


204 Heard Phoenix 


Magnetic Field 
Regulator Design 


Specihiu ally developed for electromag 
netic separations isotopes recent 
flux between pole faces magnet 
constant within least part 5000 
for sudden changes and part 1000 
for slow drift. Essentially the device 
input signal reference voltage; 
onverter change the the 
comparison to an ae« signal; approp 
riate amplifiers, and variable 
dampening 
with the primary winding connected 
the magnet winding and the 
ondary connected across the converter, 
thereby providing opposing regula 
tor signal for load 
fluctuations 

released the Atomic Energy Com 
mision nonexclusive, royalty-free 
released the AEC has now been 
available to industry. 


Design for 
the Over-Aged? 


typographical error the 
right from the pages our own 
of the June issue, there is this reference 
Cypak controls: “To demonstrate 
method trouble shooting Cypak con 
trols for the over-age electrician. D. I 
Pierce, Westinghouse manager con 
trol engineering, used the same drill- 
example.” (Italics ours.) 

Agreed, the reference should have 
been the average electrician, but 
the era youth, what’s wrong with 
the elderly technician 
forts design simpler and easier meth 


ods for servicing and maintenance? 
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Examine the designs all your products and 
machines. doubt you can use retaining rings 
axles and housings not only save as- 
sembly but save weight, parts and space. 

The use these inexpensive yet efficient 
artificial shoulders already widespread, and 
increasing daily. 

There are literally thousands places 
which redesigning for retaining rings can in- 
crease your profits and improve your products 


uses ranging from heavy duty engines and drill 
presses toys, gadgets and small parts 
innumerable articles. 

It's wasteful cut down shafts make 
ders. Redesign groove smaller shafts and 
housings and use these high grade steel rings. 

Let our engineers consult with you. Send for 
folders. 

pass this opportunity increase 
profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK NEW JERSEY MILWAUKEE WISCONSIN 
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HIGHEST RELIABILITY 


INDUSTRIAL USE 


POWER COMPONENTS 

Listed below are just few the new stock items the United her- 

metic power series. These MIL-T-27 power components add the 200 

other hermetic stock items filter, audio, and magnetic amplifier types. 

Through the use proven new materials and design concepts, unparalleled degree life and reliability 

has been attained, considerably exceeding requirements. Test proved ratings 


are provided, not 
omy for military applications but for industrial, broadcast, and test equipment service (55°C. ambient). 


For complete listing these new items, write for Catalogue #56. 
RATINGS REGULAR TYPE INDUSTRIAL RATINGS BOLD TYPE 
TYPICAL POWER TRANSFORMERS, PRI: 115V., 50-60 cycles. 
Type HV Sec. Approx’ boc Fil Approx’ MA Fil. MIL 
No | DC volts MA Wdg OC volts oc Wag. Case 
265 6.3VCT-3A 240 6.3VCT-3A formers are available types suited 
300 280 every electronic application 
400 110 6.3V-5A 360 150 high voltage outputs condenser 
420 105 380 140 and choke input filter circuits 
390 210 6.3V-6A 350 310 6.3V-6A 
5V-6A 5V-6A 
*After appropriate H series choke. L ratings are choke input filter, C ratings are condenser input 
FEW TYPICAL LISTINGS FILTER REACTORS. 
United series filter reactors are Hys Hys Hys. Hys. Ohms RMS Case 
ing. Listings show actual inductance 9.5 125 150 175 150 700 2500 
our di ut val C. Bol 
pe listings are industrial applicé 


TYPICAL FILAMENT TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles. 


Type Sec Amps Amps. Test Volts MIL ° 
No Volts (MIL) (Ind) RMS Case 
4-136 14, 12, 11CT 10 4 2500 LA 
TYPICAL PLATE TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles. 
incorporate dual high voltage ratings 
and tapped primaries provide ver 1200 465 250 H-75 350 
satile units for wide range H-113 500 1050 280 H-77 340 
tary and industrial electronic appli 3000 1275 H-76 300 
cations. Large units have terminals 3500 1500 265 H-77 350 
4400 1900 225 H-77 300 4-77 
opposite mounting for typical trans 
H-117 §000 125 900 H-79 1100 13% x ll x 144% 
6000 2550 800 H-79 1000 H-79 
re *After filter choke. All ratings are for choke input filter. 


UNITED TRANSFORMER CO. 


150 Varick Street, New York 13, EXPORT DIVISION: 40th St., New York 16, 
CABLES: “ARLAB” 


*Based on maximum ripple voitage across choke in choke input filter circuit, in terms of DC output voltage. i 
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JACK HEINTZ SOLVES 


TORQUE PROBLEM FOR 
ELECTRO-WAY DISPOSERS 


HERE'S THE PROBLEM: 


National Rubber Machinery Company 

Akron needed special motor meet 

the performance and design requirements 

the efficient garbage disposer they 
manufacture for The Electro-Way Corporation 
Los Angeles. The motor had provide 

the necessary torque for grinding anything 
artichoke, without stalling. had start 
instantly, even when the disposer was jammed 
full waste. Finally, the motor had 
give trouble-free service without overheating 


the smartly styled, modern housing. 


HERE'S THE SOLUTION: 


Jack Heintz Customized Motor 

provides the answers all these problems, 

cost that keeps the sales price 
single-phase motor, with special winding, 

handles all the varying torque conditions 

this kind service. The end bell 

specially designed provide maximum 

air openings for ventilation. All 

electrical components are built for 

efficient operation under the 

higher temperatures encountered 


this type service. 


DESIGN YOUR PRODUCT 


Avoid those “standard” motor compromises your 
product through an engineering philosophy that's 
geared to solve your special needs. Design your 
product to do a job... nof to fit a motor! Send for 
our free booklet, When to Specify Special Motors. 
Write Jack & Heintz, Inc., 17620 Broadway, 
Cleveland Ohio. 


® ives by Jack & Heints, Ine 


READER INOLIKY SERVICE CAKDS, PRECEDING BACK COVER 
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PANEL 
INSTRUMENTS 


‘ 


from Texas Instruments 
firm delivery! 


production line methods have now been applied the widely 

instruments...to give you the TI-BURLINGTON 

and ammeters and voltmeters wide range styles, shapes, and sizes... 
economical panel instruments with permanent greater 


quantity and earlier delivery than ever before 


TI-BURLINGTON direct current instruments use permanent Alnico magnet 
moving coil meter movement with high torque-to weight ratio for minimum 

error and unvarying response. TI-BURLINGTON alternating current 

instruments use iron repulsion vane meter movement with Alnico damping 
magnets plus special aluminum alloy damping vane for accuracy 


all commercial frequencies. 


Long service life assured careful design and manufacture. Texas Instruments 
plant atmosphere air conditioned for cleanliness, temperature, and 

humidity, Cadmium-Cronak plating protects the component parts from corrosion. 
Rigid inspection includes microscopic examination pivots, 


jeweled bearings, and hair springs. 


PANEL INSTRUMENTS PRECISION DEPOSITED CARBON 

RESISTORS SUBMINIATURE AND ELECTRONIC TRANSFORMERS TEXAS NST 

CUSTOM CAPACITORS DELAY LINES PULSE NETWORKS 

POWER SUPPLIES SPECIAL TRANSFORMERS AND OTHER 
RELIABLE ELECTRONIC UNITS 


2 


4a 
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FOR PRECISION 
COMPONENTS AND 
INSTRUMENTS, 
CALL 


RUMENTS 


DALLAS TEXAS 


ae 


any desired 


Ask your dealer for samples, send coupon 
— 


ENGINEERS 
MEN 


CLEARPRINT 


saves 15% your drafting time 


PAPER 


You can save much hour more per day 
per draftsman with Clearprint Fade-Out Paper. Using 


the printed grid guide, accurate drawings are 


easily made without mechanical scaling aids. Free- 
hand lettering quickly applied without penciled 
guide lines. Pencil and ink lines can 


blue prints, grid lines fade out completely 


printing, making sharp, easy-to-read copies. 


“Fade-Out” Paper ideal for applications such 
wiring, heating, and plumbing diagrams; structural, 
architectural and schematic drawings; plant layouts, 
tool and parts designs, surveyors’ plottings, mapping, 


sketching, etc. See how Clearprint can reduce your 


drafting time and costs. Order trial roll now and 


apply your drawing needs. 


Available with grids ruled 4x4, 5x5, 8x8 
and 10x10 lines the inch. 


Printed CLEARPRINT America’s Finest Technical 


need for ready 
size (in use (42” wide 
widths) any length) 


for fast 
sketches and 
calculations 


CLEARPRINT PAPER CO. 
1482 67th Street, Emeryville, Calif. 


Please send sample Clearprint sheets, with prices 
Send Clearprint samples, with prices, for the following use 


PAPER 


THERE SUBSTITUTE 


Demand Watermarked Clearprint 


Have your representative call office 


DESIGN 


OFFERS FLEXIBLE 


GLASS INSULATION WITH 


PROVEN THERMAL STABILITY 


Twist test samples showing adhesion and flexibility double Daglas wire 
compared conventional double glass wire (one twist per inch). 


FIRST FOR LASTING QUALITY—FROM MINE MARKET! 


* Daglas—trademark registered and product patented. 
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Flexible glass insulation—excellent bending and 
forming qualities. 


Improved adhesion prevents fraying unraveling. 
Proven Class insulation. 


Daglas with silicone overbond meets Class 
Class windings practical. 


Samples showing ends conductors after elongation breaking point. 
Note excellent adhesion and fle iglas. 


3 
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Any time magnet wire your problem, consult Phelps Dodge for the quickest, easiest answer! 


PHELPS COPPER PRODUCTS 


CORPORATION 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 


PRECEDING BACK COVES 


+ 
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HELPS MAKE THE WEATHER 


widely 
Many other pro industries 
ple elivery. The recent nstallation modern 
ECONOMICAL WATERAIL-TRUCK DELIVERY facilities another step 
tegration 


Cold-Rolled Sheets 

Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Hot-Rolled Sheets 

Hot-Rolled Pickled Sheets 

\ Galvanized Sheets 


‘ Galvannealed Sheets 
| \ } / Electrical Sheets 
Alloy Sheets and Plates 
4 Electric Weld Line Pipe 


* Roofing and Siding. 
] { \ J 4. Eave Trough and Conductor Pipe 
; Culverts 
f 
| (| 
\ 
CORPORATION 
NEWPORT, KENTUCKY 
YOUR INFIDENCE JUSTIFIED WHERE THIS FLAG FLIES \\ A SUBSIDIARY OF MERRITT- CHAPMAN & SCOTT CORPO.‘ATION 
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NUMBER 
SERIES 


MAKING 
THE SALE 


When you make purchase from the familiar Rowe 
Ambassador cigarette machine, the coins are handled 
almost completely series intricately shaped 
ZINC Die Castings. die cast plunger then delivers 
the package you select. The efficiency with which this 
mechanical business transaction takes place the 
result expert engineering which has made Rowe 
“America’s First Automatic Merchandising Family.” 

These are the outstanding production advantages 
provided the use ZINC Die Castings for the 
vital cigarette machine components: 

Avoidance expensive cast- 
ings are virtually ready for assembly re- 
ceived from the die caster. 


Minimizing assembly operations—unusual 
complexity shape makes one part serve 
place several produced other means. 

Assurance trouble-free operation through 


sturdy construction and close dimensional 
control all castings long production runs. 


Ability take and hold economical and attrac- 
tive plated coatings (external castings only, 
internal parts are used “as is”). 

The continuous use ZINC Die Castings Rowe 
Manufacturing Company, Inc. through many machine 
design improvements, over long period years, 
tribute the fine performance such parts under 

rough everyday operation. For possible 


answers your production problems 
through the use ZINC Die Castings, 
send for our brochure and contact any 
commercial die casting company. 


« 


The New Jersey Zinc Company, 160 Front Street, New York 38, FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are based 


HORSE HEAD SPECIAL ZINC 


At 


NEW HIGH PRODUCTION GRINDER 
EQUIPPED WITH G-E CONTROL HOLDS MICROINCH FINISH 
This new Van Norman Bowgage Production Grinder designed for high 
production grinding any part that can readily chucked. The grinder can 
remove 0.022-inch diameter piece, hold microinch finish, and 
with operator initiated automatic clamping can have new piece ready for 


grinding every seconds 

Manufactured the Van Norman Machine Co., Springfield, Mass., the 

Bowgage Production Grinder provides the equivalent two Single Head Pro 
duction Grinders single base. This reduces the floor space required, operator 


fatigue, handling time, and maintenance. 
if 


Py 
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ENGINEERING ASSISTANCE. enlarged staff 


General Electric engineers the factory 
and local offices are ready to help you with 
Pan-A-trol panels for specific applications 


new program for packaged machine 
control from General Electric 


Pan-A-trol panels are the focal point new program from 
General Electric for packaged machine control. This program, which 
places new emphasis panels for the dynamic automation age, 


features outstanding service customers. The Pan-A-trol name 


MANUFACTURING FACILITIES. Skilled employees 
distinguishes these panels which are applied machines with new, enlarged factory facilities with the 


latest ni fac , ass as 
prompt shipment for Pan-A-trol control panels 


This new program emphasizes the General Electric 
available you with Pan-A-trol packaged control. enlarged 
engineering staff ready work with you developing circuit 
and panel design meet your machine requirements. These G-E 
engineers can also help you take advantage cost reductions due 


repetitive quantity Pan-A-trol orders 


Faster and better factory service provided expanded 


manufacturing, facilities. Up-to-date equipment 
ployees assure you fast, prompt shipment. And, course, General 
field service organizations assure your customers fast 


local service desired 
PAN-A-TROL NAME 


UNIT DESIGN. Pan-A-trol packaged control 
GENERAL J ELECTRIC PLATE identifies each panel combines circuit design, device 3 and 


arrangement into one coordinated unit. Only 

connections rest machine need made 


these panels offer you the 


maintenance, and 


reduced stocking benefits packaged control 


See your G-E Apparatus Salesman about this new program, and 
let him tell you how you can benefit from Pan-A-trol packaged control 
And, write Section 731-3 for bulletin GEA-6334. General Purpose Con 
trol Department, General Electric Company, Bloomington, 


*Reg. trade-name of General Electric Co 


Progress Our Most /mportant Product 


PAN-A-TROL QUALITY. compo 


. nents and construction, backed by General 
performance with Pan-A-trol packaged control, 


aa 


mica tapes 


Silicone insulation for 


heavy-duty motor coils 


Insulating components made with General 
Electric many advantages! 
silic One and rubber compound produc ts 
not only provide lass insulation but 
Class equipment new stand 
Phe offer a « eto design smaller 
lighter units build protection 
when you consider how General sili 


cone insulation extends the operating 


quipment! 


Now there’s form G-E silicone insulation 
for almost every insulating purpose! 


wire and cable 


Progress Our Most /mportant 


GENERAL ELECTRIC 


Silicone-bonded wrapper 
and sheet insulation 


Silicone-bonded mica tubes, 


cones, coil forms and segments 


Silicone rubber 


Substantial savings can realized: 


maintenance costs from greatly increased serv- 
ice life 


materials through more ompact designs. Youll 


freedom from down time less 


find pays request insulation made with G-E 


silicones. For more information, write to: 


SILICONE PRODUCTS DEPARTMENT 
GENERAL ELECTRIC COMPANY 
Section WATERFORD, NEW YORK 
CANADA, write Canadian General 
Electric Company, Ltd., Toronto 


® ELECTRICA ANLEACTURING 


Silicone impregnating 
3 


Waldes Truarc rings eliminate parts, speed 
assembly, light, compact dictating machine 


Edison’s Voicewriter 


Edison engineers built this new dictating instrument for small 
size, light weight, and rugged performance. Waldes rings 


replace old fashioned fasteners, cut production costs; keep unit 


light, compact, and achieve faster more economical 


+ 


Disc Lever Cover Assembly 


Way 
Two Waldes E-Rings (Series 5133) replace nut, bolt, washer 
assembly, one component and assure precise alignment 


Truarc facilitate pivoting without binding. Pro- 


Bracket and Fork Assembly Plate Assembly 


Old Way 


single, easily assembled Waldes E-Ring (Series 5133) 
replaces nut-bolt-washer fastening. Free pivoting assured, one 
component eliminated, labor and material costs reduced. 


Whatever you make, there’s Waldes Truarc Retaining 
Ring designed improve your product...to save you mate- 
rial, machining and labor costs. quick and easy 
assemble, and they better job holding parts together. 
Truarc rings are precision engineered and precision made, 
quality controlled from raw material finished ring. 


functionally different types...as many different 


Old Way New Way 


Two Truarc E-Rings eliminate staking operation, prevent damage 
spring coil. Simple assembly operation speeds production, 
eliminates rejects, reduces labor and material costs. 


sizes within metal specifications and different 
finishes. Truarc rings are available from stocking points 
throughout the and Canada. 


More than engineering-minded factory representatives 
and 700 field men are available you call. Send 
your blueprints today. Let our Truarc engineers help you solve 
design, assembly and production problems, without obligation. 


For precision internal grooving and Truarc Grooving Tool 


for new 
WALDES 


RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U ‘ 
2,416,852; 2,420,921, 2,428,341; 2,439,785 
164463! 2.546.616, 2,547,263; 2,558,704, 2,574,034, 2,577,319, 2,595,787. and other U 


Waldes Kohinoor, inc., 47-16 Austel Place, 1. 1.C. 1,4. ¥. 


Please send the new supplement No. which 
brings Truarc Catalog 9-52 date. 


(Plecse print) 


Company 


Business Address 


State 


2,382,948, 


2,441,846; 2,455,165; 2,483,379; 2,483,380, 2,483,383, 2,487,802, 2,487,803, 2,491,306, 2,491,310; 7,509,081, 


S. Patents pending. Equal patent protection established in foreign countries, 
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These new motors take less room 


your product, too, because they are more 
compact design. 
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Cuts Motor 


estinghouse Design 
eight 50% 


one important FACT about the 


new Westinghouse 48-frame fhp motor 


Many cost-saving features make the new Westinghouse 
48-frame your best motor buy. Lighter, smaller and 
more compact design, can used advantage 
your product. 


The lighter motor lets you use lighter mountings, 


resilient—assures stronger mounting even under 
severe Operating conditions. 
the only true all-angle mounting motor. 


expect all these benefits any other motor. 


The Man With The Facts, your Westinghouse sales 


lowering material costs. And easier handle, faster engineer, has all the information about this new fhp 


assembly lines. many cases, your shipping motor line. Contact him write for DB-2801 for 


costs will lowered, too. complete technical data. Westinghouse Electric Cor- 


new, lighter base—either rigid welded frame poration, Small Motor Division, Lima, 


Westinghouse 


==, 


Fact 3... straight-through ventilation Fact over- Fact insulation, one half 
this new motor insures cooler op- load protection (optional). opens 


thick but possessing greater 
eration for longer running periods, 
even peak loads. 


(top) when overheating strength, provides better moisture pro- 


resets when cool resume tection, greater physical strength. 
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Now you can match the 
let silicones carry the overloads 


Lazy motors cost money! Why continue to pay a fat — 
. e electr wheeis o gian no- 
average work load? Today, you can save money 
m mum r n naer 
n r | a] r > n n 
necte rou a ear train in e whee 
that matched standard frame sizes. 
hubs, demonstrate the advantages placing 
Cut your capital investment and installation costs! the power unit close the work basic 
it—for every dollar dumped into unused principle made practical the heat stability 
motor capacity, you spend extra for starters, Corning silicone dielectrics. 
cable, transformer capacity and 
Enjoy more continuous production! You can depend 
motors insulated with Dow Corning silicones 
have maximum resistance such motor killers 
heat, moisture and corrosive atmospheres 
ing ded 
Remember, over-motoring outmode 
Get sources for silicone insulated equipment—mail coupon today 
| Dow Corning Corporation, Dept 4507b, Midland, Mich 
me sources of supply for new Silicone D 0 Ww 0 R K G Cc 0 R p 0 AT | 0 
(Class [ Motor [ Transformers 
MIDLAND, MICHIGAN 
| Silver Spring, Md 
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Alumalloy 
Explosion-Proof 
Fittings 
and 
Fixtures 


Swivel 


your need, 


Lightweightness Rust and Corrosion Resistance Perfect Uniformity 
Easy Installation Quick delivery 


you have your copy 
the new Killark Catalog? 
Yours request 


ELECTRIC MANUFA TURING OMPANY 


Vandeventer and Easton Aves. St. 13, Missouri 


Atlanta Dallas 1901 Griffin St Philadelphia 2014 Chancellor $t 
c c 1073 Golapaae Pittsburgh 4830 Mek night Roc 
SALES OFFICES and Buffalo 278 Johr pago nod 
WAREHOUSE STOCKS 1528 West Adoms Mack Son Francisco 714 Harrison 
Cincinneti 1031 Meta Dr Seattle 4130 First Ave., Se 


New York 400 


SALES OFFICES 


anode 
Inada 


| Fittings with Scrow Covers 
Rectongulear Fittings Sealing Fittings 23 
4 
Sales Offices and Warehouse Stocks throughou! 


ELECTRON TUBES 
SEMICONDUCTOR DEVICES 
BATTERIES 

TEST EQUIPMENT 
ELECTRONIC COMPONENTS 


These tubes, which maintain their emission capabilities after 
design new and ind improved ‘data pre 


-Spot Cathode-Ray Tubes .. . 
A-SAUP24, -SWP15, oc 
feature fine spot, high resolution, aluminized 
screen, electrostatic focus, magnetic deflection, for 
film, strip, sheet, or card reading. Transcriber 
Kinescope ... RCA-SWP11 especially de 
signed for use in kinescope film recording 


Display Storage Tube .. . 
RCA-6866 produces non- 
flickering display of stored intor- 
mation. extraordinary brightness 
ot about 1750 foot-lamberts 
writing gun viewing gun 
electrostatic focus and deflection 
good resolution in halftones 


barrier-grid storage tube 


Radechon .. . RCA-6499 4 7s 
for use in variety of information- | 


processing systems digital 
of analogue information may be 
Stored for periods controllable : 
from microseconds to minutes 
“read-out” rate same as or a 
different trom “write-in” rate 


version equipment 
reading gun magnetic de 
tlectio electrostatic focu 


4 Graphechon... 
1855 electrostatic charge stor 
| age tub for use in Scan-co 


Computer Storage Tube 

RCA-6571 ingle beam 
type for use in binary-digital 
computer system electro 
tatic focus and deflection 
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writing gun 
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RCA TYPES FINDING APPLICATION WITH COMPUTER EQUIPMENT 
Miniature 
| “Trigger” low-mu twin power tr- phototube 
de amplifier circuits 
applications where de- 
cathode type for use as relay tube in “on-off” t d 
control low-current circuits relay circuits 
tetrode type. Can be operated in high-sensitivity a 9-stage photovenel- 
b power tub { 
H RCA-5696* thyratron, negative-control Gen are ning applications in da i 
4 tions such as in counter-circuits where low screen potentials 
heater-current drain and short deionizetion time Tl 
: i are important considerations —— *For date on these types see your RCA Tube Handbook HB-3) —— z 
new reversal magnetic-flux polarity when the correct current combination from 
computer applications. two associated magnetized are coincidentally energized 
ing and storage device utilizing ferrite core. can control the transmission 
power according set single pulse and furnish output determined 
the stored pulse for indefinite length time 
For sales information RCA tubes, ferrite cores, 
ELECTRON TUBES PRODUCED —— semi conductor devices for your specific equipment de- : 
SPECIFICALLY FOR LONG-LIFE caeuler signs, call the RCA Field Representative at the district 
COMPUTER SERVICE RCA-5964 office nearest you. 
medium-mu EAST: HUmboldt 5-3900 
RCA tubes are 744 Broad Street 
tested assure long term depen 
WHitehall 
RCA-5963 twin Chicago 54, ill. 
applications. All are miniature tubes 
the heater-cathode type. The twin WEST: RAymond 
5963, 5964, 5965, 6197, and 6211 6355 East Washington 
are primarily designed for fre RCA-6197 Los Angeles 22, Calif 


0 
quency divider circuits, the 5915, cude For data on any of the RCA products shown here, please 
for gating circuits. write RCA, Commercial Engineering, Section G56k 
Harrison, New Jersey 


READER INOUIRY SERVICE CARDS. PRECEDING BACK COVER 
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Rectangular 

Insulating 


SPECIFY 


GENERAL CABLE CORPORATION, 420 Lexington Avenue, N.Y. 17, N.Y 


Offices and Distribution Centers Coast-to-Coast 


40 


purchasing and inspection, stric recess 
=. ‘ q ? 


FOR ORIGINAL EQUIPMENT 


MANUFACTURERS ALL INDUSTRIES 


Fabricated exact customer specifications 
from own widely adaptable basic 
materials, these parts and components are 
typical the countless varieties that 
Spaulding supplies original equipment 
manufacturers almost every conceivable 


industry. 


THE PROPERTIES 
SPAULDING 


tubes and fabricated parts 


AND 
parts 


and fabricated parts 


18, Md., 123 West 22nd St. 
Boston 16, Mass., 585 Boylston St. 
Boston 

Wellesley Hills 82, Mass., Washington St. 
Bridgeport Conn., 2889 Fairfield Ave. 
227 South Sixth St. 
Chicago 25, 4770 Ave. 
Chicago 38, 5604 West 63rd St. 
Cleveland 14, 2108 Payne Ave. 
Cleveland 16, Ohio, 19035 Detroit 

Rocky River 
Dayton 136 So. St. 
Detroit Mich., 4612 Woodward Ave. 


SPAULDING FIBRE CO., 


Plastic) in sheets, rods, tubes and fabricated 


rolls, coil, siot cells and other fabricated parts 


SPAULDING FIBRE BOARD: sheets 


Contact the Spaulding Sales Office your 
area investigate the amazing possibilities 
which Vulcanized Fibre, Lami- 
nated Plastics and other materials hold for 
the products you manufacture It's 
likely you'll find that Spaulding can help you 
cut cost and improve quality your original 
equipment production 


Great mechanical strength, extremely light weight, durability, 
chemical inertness, excellent machinery qualities, resistance, 
MATERIALS INCLUDE deionizing ability and low loss electrical 


VULCANIZED FIBRE: sheets, rods, SPAULDING BOARD: 


Transformer Board in sheets and fabricated 


ARMITE: Thin Insulation (Fish Paper) in parts 
sheets, rolls, coils ond fabricated parts MATERIALS HANDLING EQUIP- 
MAKE Thermosetting MENT: Factory Trucks, Boxes, Barrels, Trays 


etc 


SPAULDING FABRICATING FACIL- 


FABRICATE SPAULDO: Motor Insulation in sheets, ITIES: Spauiding'’s fabricating facilities for 


these products are unsurpassed the world over 
You can save time and money by letting us 
do your fabrication. We'll be glad to quote on 
specific jobs without obligation 


SPAULDING SALES OFFICES 


Lansing 10, Mich., 2021 South Cedar St. 
Milwaukee 3329 West Viiet 
New York 384 East 149th St. 
Mo., 7247 Olive Street Road 
17, Mo., 1500 Big Bend 
Westfield, (Newark Area), 
101 Central Ave. 
Berkeley 10, 2221 Fourth 
Los Angeles 15, 1325 San Julian 


310 Wheeler Street, Tonawanda, M. ¥. 
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lot sense machine builders. Since any operator 
can used with any contact block, every conceivable 
combination can obtained with minimum stock 
packaged units. Another thing they like...the 
enthusiastic approval Square control the equip- 


ment they buy. 


OPERATORS 


COIN OPERATED SELECTOR 
SWITCH Availabie same 


MOMENTARY MUSHROOM BUTTON 
Guarded 1%” Momentary SELECTOR SWITCH 
contact. different colors. position with selection standard type. 
different cams. 


button colors. 


SELECTOR 
PUSHBUTTON com- 
OPERATED bines selector PADLOCK 
SELECTOR SWITCH switch and push- ATTACHMENT Latch MAINTAINED 
Discourages unau- button. posi- type. For momen- CONTACT ATTACH- 
thorized operation tion red black buttons. type. Prevents MENT Used with two 

cks “off” position. button. operators and one 

contact block. 


SELECTOR 
SWITCH LOCK- 
out Permits 


NEOPRENE CAP for 
momentary contact 
button. Prevents 


switch 


WOBBLE STICK OPERATOR for 

one three momentary pushbutton operator. liquids, dust and grit 
positions. Ideal for emergency stop with from working into 
pendant station. pushbutton operator. 


SQUARE LINE! 


WHO THEM 
Performance and long life rank high with the 
men who buy and maintain the machines. 
Square pushbuttons, designed JIC and 
have been proven severe 


NMTBA standards, 
tests involving millions operations. They 


offer still other features...generous wiring 
space and exclusive and enclo- 
sure covers for easier, faster installations when 


machine operations are changed. 


CONTACT BLOC 


Single Pole N.O. Duplex N.O. Tandem Operation. Duplex N.O. and 
and N.C. Contacts. and N.C. Contacts. N.C. Contacts with extended stems for 
combination with another block 
Duplex N.O. and 
N.C. Contacts with PILOT LIGHT. Generous 
closing ahead the bility. Greatly reduced filament 
other. Designed for burn-outs. loosening lamp 
2-speed or sequence under vibration. Six colors- red, 
operations. amber, green, blue, white, clear. 


ANY OPERATO 


Features Enable Redmond Put 


More Horsepower into Smaller Motors 


Two design features that are available for 
the first time in a small-diameter motor 
have made the development of the new 
Redmond possible 
These new features result in a motor that 
and lighter weight but offers 
ed horse power 

sign, which os illuscrated and described in 
the box below, greatly increases the efh 
ciency and starting and running torques 
oft the new AL-4 over conventional motors 
of this size 

The Redmond Uni-Cast construction 
allows the precision manufacturing that 
results motor that smooth-running 
and quiet in Operation and that can be 
depended give years service-free 
With construction 
the stator core frame is precision die cast 
in one prece under extremely high pres 
sure, which prevents the shifting lami 


nations during manufacturing, 
and motor use. machining both stator 
core registers simultaneously, the registers 
are held concentric with each other and 
the bore extremely close tolerances 
The end frames which are then set into 
these machined registers provide exact 
bearing alignment and uniform air gap 
This manufacturing technique 
elimination of Magnetic wedges assure 
long life and whisper-quiet operation 

Because the special die-cast material 
used in the construction, this motor is 
very lightweight. Casting the stator core 
frame one makes the AL-4 rugged 
and durable 

Motor shorts and grounds are virtually 
through the use thermo 
phenolic end turn insulators. Oil 
wicks are made spun nylon which not 
increases capacity and retention, but 
gives more uniform oil distribution, 


How Tri-Flux Design Improves Performance 
Adding 3rd Area Magnetic Flux 


New Redmond AL-4 Tri-Flux Motor 
Designed for More Horsepower 
Economical, Quality Package 


design the makes ideal for 
heating, air conditioning 
refrigeration equipment, for appliance 
applications, and for business and vending 
machines, pumps, tape recorders, and the 
dozens other motor applications where 
economy factor and yet high quality 
is needed The basic AL-4 1 a i-pole 
motor, 1550 115 cycles 


also odd voltages and 


frequencies, or in either open ventilated 


are 14 lead outlets. These motor ire built 
Laboratories approved 
materials. Although designed tor a widk 
variety ot applications the AL-+ can be 


tailor-made for specific requirement 


Descriptive Brochure Available 


For the complete story the new 
motor dimensions, oper 
ational data, and suggested applications 
write the Redmond Co., Owosso, Mict 


igan for the “AL-+ Bulletin.’ 


tor elf start » for « 
O hading coil a nd the trailing pole 
Y Note that th if th has 
ir le Efficiency and starting 


Dissimilar Meta 


In electric welding, the arc carries metal from the welding 
rod and deposits it on the work. 


Similarly, in d-c applications, the negative contact sometimes 
develops a pit, the migrating metal forming a cone on the 
positive side. Aggravated conditions cause contacts stick 


The tendency transfer may minimized eliminated 
the use of dissimilar metals a refractory metal on the 
negotive side and a metal or alloy with which these metals 


not readily weld the positive side. 


copy this book 
yours for the asking. 
FANSTEEL 
METALLURGICAL 


CORPORATION 
NORTH CHICAGO, 


ILLINOIS, 


Electrical Contacts and When 


Use Them. 


While many contact problems have been solved combining 
dissimilar contact materials, there easy, specific rule 


dictate their selection. 


for instanee, especially under inductive loads, 
metal transfer between contacts often This has 
minimized, and some cases completely, 
employing two metals: molybdenum 
the negative contact surtace, and a metal to which refractory 


metals do not readily weld on the positive surlace, 


example, paired with Grade CaW Tungsten 
has been a widely accepted combination for automotive, avia 
tion, and industrial voltage regulators, telephone pole 
and other types vibrators. particular combination 
not only solved the transfer problem, but also improved con 
tact surface resistance and almost completely eliminated oxida 
Another example but under less severe conditions: 
paired with Grade CaW and fine silver one 


the silver with molybdenum, 


Where the rate of metal transfer is so pronounced that 


sticking welding the contact surfaces result 
applications such lamp loads inductive peaks which in- 
volve heavy inrush current pairing Fastell* with fine 
ilver may solve the 

Along with minimizing eliminating metal transfer, the 
right dissimilar metals can paired effect low coeflicient 


combination 106 and fine silver has 


reduced mechanical wear contact operation 
where rotary, rubbing Wiping action employed keep 
contact surfaces clean 


Whatever the olution to 


your contact problem, bansteel’ 


for you Whatever the problem 


* Kepistered Trade Marks 


FANSTEEL ELECTRICAL CONTACTS DEPENDABLE SINCE 1914 
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ELGIN can miniaturize and 


mass produce your assemblies 


There’s bigger profit smaller products these days! 
When conserving space vital (as time and 
control devices, small actuators and other electro 
mechanical devices) call Elgin for creative 
engineering and specialized assembly facilities 
broad experience and skill can help you 
the design miniaturized components and 
putting them into mass assembly low-cost basis 
will work with you all phases your 


miniaturization program 


CAN HELP YOU NOW 


This booklet will open your 
eyes new opportunities and 


tells how Elgin has helped 


help Write today for the 


booklet 


ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION ELGIN, ILLINOIS 
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Says Tracing Papers 


Are All Alike? 


See for Yourself the 
TRACING PAPER! 

Send for Your 

Trial Sheet Today! 


And for Wonderful 
Difference Smooth Surface 
try... 
BRUNING’S No. 350 “VELLUX” 


The moment you put pencil, ink, 
tracing you'll see what 
difference quality can make. This 
permanently white, transparentized 
paper unsurpassed for textural 
uniformity for fine all-around 
performance. Prove the difference 
yourself sending today for 


Here’s challenge glad you 
accepted. Test the tracing paper 
now using against Bruning’s general 
purpose “Kovel” Tracing Paper. 
discover wonderful difference 
that will pay off for you neater, 
higher quality drawings and cleaner, 
sharper, faster prints. 

like the greater translucency 
transparentizing agent and technique 
application. Yet you'll find this 
vellum-type paper exceptionally strong 
and durable, able withstand re- 
peated erasures without losing work- 
ability. take pure pleasure 
the ease with which the beautiful fine- 


accepts ink, gives you smooth, clean, 
opaque lines. And its faint blue tint 
eliminates glare. great for 
reproduction, whether used for print 
making immediately years later. 
leaching, discoloring, odor 
even after long periods storage. 
Send for your free trial sheet today. 
Discover for yourself the big difference, 
except price, that has gained 
acceptance the finest general pur- 
pose tracing paper its type the 
market 
For all the advantages of ‘‘Kovel” in a thinner, 
untinted white paper, try No. 364 “Frenchvel” 
Tracing Paper. The high translucency of 


“Frenchvel” makes it ideal for tracing from 
weak-lined drawings or blueprints and for 


your free trial sheet. grained surface 


BRUNING 


America’s Largest Supplier Engineering 
and Drafting Equipment 


CHARLES BRUNING COMPANY, 4700 MONTROSE AVE., CHICAGO ILL 


In Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont 


takes pencil, also 


higher volume reproduction 


| Charles Bruning Company, Inc., Dept. 74-4 
4700 Montrose Ave., Chicago 41, Illinois 


Please send 11-inch trial sheet 
| No. 357 “Kovel” No. 354 “Frenchvel” 
| No 350 
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General Electric 
wires, cables, and cords 
Can give your product 

extra advantages 


For many years, General Electric has helped solve the electrical equip- 


ment wiring problems leading manufacturers. G-E wires, cables, 
and cords can also become important part your product. few 
examples the many types wires available are shown here). Where 
new products require it, G-E engineers will gladly assist product de- 
signers meeting special wiring requirements. Write for free copy 


“G-E Wires, Cables, Cords for Product Designers.” Address Section 
163-722, Construction Materials Division, General Electric Com- 
pany, Bridgeport Connecticut. 


* Registered Trade-mark General Electric Company ’ 
** Trade-mark registration applied for by General Elect: Company ’ 
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FLAMENOL* WIRES AND CORDS 
MACHINE TOOL WIRE Small diameter, color coded, acid-, 


and oil-resistant. (90 air, water, oil coolant; 
600 volts.) 


APPLIANCE AND FIXTURE WIRE For general internal 
external wiring lighting and similar fixtures, and internal 
wiring radios, refrigerators, washing machines, and the like. 


APPLIANCE WIRE For wiring appliances where high tem- 
perature rating required. 600 volts, not exceeding 105 


RIP table and floor lamps, radios, fans and 


other small devices. Smooth, attractive, long-wearing finish. 


SILICONE RUBBER WIRES 


APPLIANCE AND FIXTURE WIRE sun lamps, 
tic devices, and other high-wattage units. 600 volts, 200 
maximum copper temperature. 


APPARATUS LEADS—CLASS For high-temperature appli- 


cation where flexibility required, such motor and trans- 
former leads. 600 volts, 200 


RUBBER CORDS 
SJ, Resistant sunlight, oil, water, acids, 


alkalies and heat. Available for light-, medium-, heavy-duty 
household appliances, office machines, portable tools and 
for use extreme conditions such garages, packing houses, 
chemical plants, etc. 


light-duty applications damp locations and for 
floor lamps, clocks, radios, etc. 


PREENEX* HEATER fabric type cords ten 


times. Water-, oil-, and grease-resistant. 300 volts, for 


MOTOR coble for fractional motors, 


coils, ballasts, etc., particularly for use where wire must stand 
elevated temperatures. 


MAGNET WIRE 
ALKANEX** WIRE Insulated with heat-resistant polyester 


film that permits lighter, more compact motors raises 
motor ratings much 25%. Temperatures 150 
exceeding Class 

FORMEX* for motors, coils, and other wind- 
ings where space premium and resistance moisture, 


fumes, and abrasion required. Class temperatures 


105 
winding motors, lifting magnets, 


brake coils, generators, etc., subject high ambient tem- 


peratures and intense operating heat. Class temperatures 


WIRE 
RANGE WIRE improved appliance lead wire designed 


for increased dielectric strength and moisture resistance, 300 


volts, 125 
APPLIANCE WIRE with smokeless moisture- 


resistant insulation. 


APPLIANCE LEAD WIRE Recommended for use appli 
ances such sterilizers, etc., where both heat and moisture 
are problem. 


FIXTURE all types interior lighting fixtures and 


other high-wattage units such sunlamps, etc. 


SWITCHBOARD WIRE Will resist heat, flame, oil, and cor- 


rosive vapors 


: 


Mallory Contact Engineering 


changing materials, simplifying 
machining this voltage 


contact, Mallory engineers cut costs 


Analysis Mallory 


Saves Money Contacts 


Offers Five Ways 
Improve Economy 


The most effective contact material {rom 
line developed Mallory 


economical alloy atist 


he extensive 
More 


clual servies 


often can 
eondition 


The most economical contact design 
for your purchasing 


need 


production and prod 


The most economical backing material 
from a group of Mallory alloys devel 
‘ ped for this use 


The most economical backing member 
design in relation to contact and prod 
uct design requirement 


Themost economical method ofassembly 


of contact and backing member 


By coordinating all these important elements of 


contact de 


eflect 


cost and a 


ign, Mallory can help you put into 
long-range plan for cutting 
uring peak performance 


contact 


Electromechanical 
Electrochemical 


Metallurgical 


Serving Industry with These Products 


Resistors . Switches . 


ctifiers . 


Capacitors Re 


Contacts * Special Metals « Wel 


Tuning Devices 


ding 


Vibrators 


Mercury 


Mat 


not take electrical contacts for granted. 

much more contact design than meets the eye. Often 
Mallory engineers can, through detailed anaiysis require- 
ments, recommend changes that amount real savings. 


The contact shown here, for substation transformer voltage 
regulator, illustrates how deeply Mallory engineering pene- 
trates into contact design. First step after scrutinizing all 
aspects the application, was change the material 
Mallory ELKALOY A. Thi: change 
alloy to with ...at 
Then, Mallory specialists recommended sim- 
plifications manufacturing. Instead double dise fin- 


gave a more economical 


mork no sacrifice of performance for the 


intended use 


ishing operation, they used rolled-finish with 
less waste, less cost. Also eliminated unnecessary the 
desired service were three complete operations: sanding 


the entire edge 


the piece, and counterboring holes for 


hold-down bolts and the chamfered end. 


The contact now being manufactured under simplified 
specifications, free unnecessary gives equal 
performance at 25‘ less cost! 


This the kind thorough, cost-conscious engineering that 
Mallory can apply your own electrical contact designs. 
extensive experience contact alloys, contact design 
and contact assembly engineering ready you. 
Write call Mallory for consultation. 


serve 


Expect more from 


MALLORY 


tleries 


erials 


| 
= 
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work... 


hinner and stronger Mylar* insulating 
Dobeckmun conserve valuable space for 
Stromberg Carlson. thirty percent reduction the size telephone switchboard 
wire one typical example the space-saving possible with Dobeckmun insulating tapes. These 
Dobeckmun Mylar tapes used Stromberg Carlson provide high dielectric strength with minimum 
material faster, more accurate winding operation. Whether your needs are for tapes, layer 
slot-cell the place find precisely the right material for saving 
valuable space. Mylar, acetate, paper, tri-acetate, and butyrate are few the materials Dobeckmun 
engineers are working with, help you achieve superior insulation. 


Dobeckmun Company, Cleveland Berkeley 10, California 
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NEW WESTINGHOUSE 
HIGH-POWER 
SILICON RECTIFIER 


amperes d-c 
300 volts PIV 
Highest power silicon rectifying cell commercially 
the Westinghouse WN-5082! 
Ambient temperatures present heat problems for 
these silicon cells—units operate temperatures 
175° Curve below shows forced air-cooled, 
three-phase bridge 
This diode ideally suited for railway, elevator, are 
welder, battery charger and other industrial 
high-power applications, 
Production quantities are available immediately. 
more information the WN-5082, any other 
rectifier requirements, regardless voltage 
and current, call your nearest Westinghouse 
apparatus sales write Westinghouse Electric 
Pittsburgh 30, Pennsylvania. 
CELLS 


BRIDGE 


WATCH WESTINGHOUSE! 


WHERE THINGS ARE HAPPENING TODAY! 
= 200 
200 
rit 40 ac 70 


AMBIENT TEMPERATURE 


4 
| 
J 
i 3 
at 
400 


way wip 


guards the life, cuts downtime, 
saves costly maintenance 


machine tool ways 


rar 


scoring 

left, 


= 


machine tool ways costing your shop each year dollars that 
Wipers make unnecessary tolerate this expensive damage 

are designed and precision molded for extremely accu 
rate fit. will not trap harmful vill not mark 
smudge ways They will wipe way clean of dirt. chiy fine 
abrasive even water emulsions yet leave thin, protective 


oil film. C/R Sirvene Way Wipers will fit flat way ide rail 
angles, and hydraulic ram and are easily installed 
They will save you many times their cost. Please write for illus- 


trated brochure that give comple te detail 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1215 Elston Avenue Chicago 22, 


Other C/R Products 
In Canada: Manufactured and Distributed by 


: C/R Shatt and End Face Seals « Sirvis-Conpor mechanica 
Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario eather cups, packings, boots « C/R Non-metallic Gears 
Export Sales: Geon International Corp., Great Neck, New York 


NEW, BETTER 
a 
CHICAGO 
; 


Uniform, void-free G-E MICA MAT insulation 
offers three-way savings many kinds equipment 


General Electric Mica Mat offers elec- 
trical manufacturers three ways which 
economize because its advantages 
over conventional pasted 


Less insulation required: Completely 
uniform and free voids, G-E Mica 
superior insulating properties 
often mean less insulation for given 
job perhaps 25% less than with con- 
ventional mica 


Saves space, Because less 


Progress Our Most /mportant Product 


insulation required with G-E Mica 
Mat, savings space and component 
materials may often realized; new, 


more compact designs may achieved. 


Saves time: Composed countless tiny 
mica platelets continuous sheet form, 
G-E Mica Mat offers flexible mica insu- 
lation. Mica Mat tapes, for example, 
ure easier wrap, fit readily into mech- 
anized procedures. 


Available the usual forms mica 


insulation tapes, composites and seg- 
ments—G-E Mica Mat can provide both 
Class and Class insulation com- 
mutators, transformers, generators and 


other electrical equipment. 


Free booklet! Every electrical manu- 
facturer should have copy 
Mica Mat booklet, describing this mod- 
ern mica insulation. 
Check the coupon 
for your free copy! 


JULY 1956 PLECTRICAL MANLEACTURING 


reports 


Superior Cable Corporation, Hickory, 
North 
uniform capacitance their tele- 
cable 
General Electric Irrathene irradiated 


reports practically 


phone through the 
polyethylene tape. First the tele- 
phone industry develop communi- 
cation cable with tape, 
Superior finds this new insulation re- 
duces capacitance deviation for every 


Courtesy, Transformer Co., Inc 


TECHNICAL 


the coupon. Technical service 


READER INOLIKY SERVICER CAKDS, PRECEDING 


manufacturer using G-E 


INFORMATION 


For more information any the G-E insulating 
products described these pages, just fill and mail 
unusual insulation 
problems available from General Electric! 


INSULATING IRRATHENE® IRRADIATED 
POLYETHYLENE SEALING AND FILLING COMPOUNDS 
G-E MICA CLOTH AND TAPES 
PERMAFIL RESINS SILICONE INSULATION 


deviation now less than 


tape 
result the General Electric 
advances the science 
radiation chemistry, G-E Irrathene 
irradiated polyethylene offers new 
Class insulation for motors, wire 
and cable, transformers, capacitors. 
Withstanding temperature surges 
200C and higher for limited periods, 
Irrathene maintains its electrical 
properties even direct immersion 


Check coupon for details. 


More reliable performance higher 
temperatures—cost savings from less 
time and materials—is the report 
one our customers using G-E 
Permafil 73515 impregnate trans- 
the 


superior heat dissipation Permafil, 


formers. Taking advantage 


this manufacturer was able re- 
design his transformer line save 


25% lamination weight, 15% cop- 


Name 


mm, 


Transformer line redesigned lower cost 


through G-E Permafil insulating varnish 


per and achieve 50% cut cure 
times. ideal general-purpose resin 
and bonding struc- 
tures impregnation, casting, 
potting encapsulation, this low- 
viscosity polyester suggested for 
use vibrating power tool coils, 
FHP stators, high-voltage transform- 
ers and magnet coils, Check coupon 
for technical report! 


General Electric Company 
Laminated Insulating Products Department 
Section 7-6, Coshocton, Ohio 


Please send more information Permafil 73515 
Mica Mat insulation 


Irrathene® film 


State 


| 1 2 


gives heavy duty equipment 


wel dic lec tric stre 


low Nexibility 


mie a ( Hl ating 


Pechnical and ampli 


CORPORATION 


ORMERLY THE Nat sal ARN HED PR i 
TELEPHONE CABLE ADDRESS 

207 RANDOLPH AVENUE @© WOODBRIDGE, NEW JERSEY . 


resistance to 

resistance to craving and | ing 
resistance lo solvents including the askarels 
and abrasion rest 


stance 


used with 


whi CNPCTISINE ( liass materials were rly used 


converters, 


available 


Natvar Products 


Varnished cambric—cloth and tape 
® Varnished canvas and duck 

© Varnished silk and special rayon 

@ Varnished—Silicone coated Fiberglas 
© Varnished papers—rope and kraft 

@ Slot cell combinations, Aboglas 


Isoglas sheet, tape tubing and 


sleeving 


Vinyl! coated—varnished—lacquered 


tubing and sleeving 


Extruded vinyl tubing and tape 
Styroflex flexible polystyrene fape 
Extruded identification markers 


Ask for Catalog No. 


NATVA 


ROLLS 


EVERY MINUTE 


machinery equipped with Reliance V*S Drives 


must able start, accelerate 3500 
more than times minute 


human hair, and sharp jerky starts will cause 


uncontrolled acceleration. 


onacomplete production line single machine, 


costs through Variable Speed Drives 


Write for bulletin 


DEPT. 277A, CLEVELAND 10, CANADIAN DIVISION: WELLAND, ONTARIO 


Sales Offices and Distributors Principal Cities 


The Dow Chemical Company’s production 
has leaped from 130,000 rolls 4,000,000 rolls 
month since 1951. This up-swing due new plant, 
new flow system, and additional equipment including new 


Saran 


One the most dramatic applications Drives 
the final wrapping machines shown here. The drives 


stop 


most important feature, though, not the frequent 
starts and stops, but the delicately controlled acceleration 
the drives. “Saran only 1/6th thick 
break 
the sheet and halt production. Reliance Drives the 
job day and day out without single break 


Whether you handle thin film plastic steel billets, 
Reliance 
can give you better quality, more production, and lower 


to 


ROLLED AND MOLDED ARC CHUTE SHELLS, 
made C-D-F for the Circuit Breaker Com- 
pany for 7.5 and air magnetic circuit breaker, 
are good examples paper-base Dilecto doing hard 
job. Each completely closed insulating shell (NEMA 
has flame-retardant construction, negligi- 
ble water absorption, and high dielectric strength at 


all points withstand impulse test requirements. 


THIS HIGH-SPEED SAMPLING SWITCH, for missile 
telemetering and automation applications has pa- 
per-base Dilecto tubing body. Materials engineers 
General Devices, Inc., selected Dilecto its 


chanical properties and low moisture 


CONTINENTAL DIA 


Excellent electrical properties, ease machining and 
punching, with low costs are features the many 
paper-base grades Dilecto laminated plastics. Adapt- 
able forming, Dilecto mechanically versatile in- 
sulating material that withstands difficult operating con- 
ditions, moisture and temperature variations. 


Insulating papers include kraft-alpha, cotton rag, and 
asbestos. Improved phenolic, melamine silicone lami- 
nating resins are used. C-D-F builds flame resistance 
into paper-base laminate—you get worthwhile, 
substitute for glass-base laminate. 
C-D-F bonds copper uniformly Dilecto you get 
superior metal-clad laminate for printed circuit appli- 


big, reliable source supply, C-D-F helps you im- 
prove design, simplify purchasing, speed production 
Look catalog the Product Design File 
for the address your nearest C-D-F sales 
engineer. Write for samples and new Dilecto catalog: 


ACCURATE MACHINING, SMOOTH FINISHING are two 
merits paper-base Dilecto. Note the perfection milling 
cuts and threads! has mass-production equipment, 


can furnish sheets, tubes and rods with cost cutting 
chining information 
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READER (NOLIRY SERVICER CARDS, PRECEDING 


actual 75 
size 


Radio Receptor’s stand- 


ard” for outstanding diode 


performance met our 
new group glass computer 
diodes. The RReo. controlled 
gold bonding process produces 
these diodes with fast reverse 
recovery and high forward 
reliability and long life. They 
ire thoroughly tested, both 
our factory and actual com 
puter service under strenuous 


Germanium 


RADIO RECEPTOR COMPANY, INC. 


BACK COVEK 


NEWEST MEMBERS 


RADIO 


GOLD BONDED FAMILY 


High conductance 


production 
quantities for immediate delivery 


The performance characteristics listed above are typical 
computer diodes. The complete list types 
includes many others suitable for receiving equipment, 
transistor biasing, magnetic amplifiers, modulators, 
demodulators, pulse circuitry, logic metering 
and varistors well computers. 

For full information, write today Dept. 


Semiconductor Division 


Radio and Electronic Products Since 1922 


240 Wythe Avenue, Brooklyn 11, EVergreen 8-6000 


GERMANIUM AND SILICON DIODES DIELECTRIC HEATING GENERATORS AND PRESSES 
SELENIUM RECTIFIERS COMMUNICATIONS, RADAR AND NAVIGATION EQUIPMENT 


| 


q 


£ 
2% 
i 


because they’re 


motor bearing was ever submitted 
tougher test! mounted five-pound 
weight inches off-center —on the shaft 
Motor, then turned the switch. you 
can imagine, that motor practically 
turned handsprings with over 1,000 
pounds centrifugal force being placed 
the bearings. must recognized 
also that this all side-strain the 
bearings. After twelve solid hours this 
punishment, the bearings were 
found perfect condition! 
Here’s dramatic example that shows 


enclosed fan-cooled 
1 to 40 hp 


Frequency converters and 
alternators, 2'/2 to 15 kw. 


the finest motor 


Robbins Meyers, Inc. 
Springfield 99, Ohio 


Please send illustrated Integral Horsepower Motor 


Catalog, showing all the extra features of K # M 

“All-Weather Motors that are furnished at a 

standard motor price. We are also interested in 
Motors 


Totally Enclosed Fan-Cooled Motors 
| Capacitor Single-Phase Motor 
} Frequency Converters & Alternators 


They’re still perfect condition 


From 2OO Horsepower. 
it’s the Right Motor! 


Explosion- proof totally 


SPRINGFIELD 99, OHIO 
Mail the coupon today—for more 


extra large 


how extra-large, fully sealed bear- 
ings pay off rugged service. 
large’’ mean bigger diameter than you 
usually find bearing... 
double-row race width... bigger balls 
that withstand greater load. 

never treat motor this way, 
But, terms years service, 
bearing with stamina like this 
bearing you can forget. build oversize 

Motors just 
one more precaution against any chance 
failure later on. 


course. 


extra cost you- 


Capacitor 
motors | to 15 hp 


Direct current 
motors | to 7'/2 hp. 


BRANTFORD, ONTARIO 


your money can buy! 


Tithe 


Addre 


Zone 


tate 


& M trademark 


+ 


MOTOR DIVISION 


prominent passenger car manufacturer gets eleven times more 
chassis per reducing paint and production costs substan- 
tially —with the efficient, high-quality electrostatic paint spray 
process the Ransburg Electro-Coating Corp., Indianapolis, 
Ind. Robbins Myers polyphase motor parts are utilized 
atomize the paint spray electrostatic field. spray 

tracted the products, which are grounded through the hanger, 
producing high degree uniformity finish. 


Rugged rotor and stator for a polyphase portable tool, The rotor 


consists squirrel cage, embedded laminated core with bars 


and end rings copper, brazed welded together. The stator 
has high-grade silicon steel core with top-quality rag paper 
used insulate the coil from the core 


The finished winding 
taped and thoroughly 


impregnated with high-grade 
resin base varnish assure trouble-free operation with minimum 
danger of short circuits and grounds 


SPRINGFIELD 99, OHIO BRANTFORD, ONTARIO 


‘ 

tlectric & Hand Moy Propellair Industrial 
Horst anes Pu 


ves Ventilating Equ ent 


: 
Fractional & Integral h ¢ Household 
| Motors & Generators fa 


Many factors must considered de- 
signing new motor-operated product that 
will perform its intended functions accu 
rately, economically, and with low main 
tenance and failure rate. Much depends 
the proper correlation and integration 
motor and machine designs. special 
knowledge motor application 
valuable you. Robbins Myers motor 
design specialists can help you solve these 
problems, whatever extent you desire. 

The exact motor for your machine 
worked out quickly and accurately, with 
systematic methods designing motors. 
‘This might include, for example, the use 
Electrical equivalents can set the 


MOTOR AND MACHINE DESIGNS... 
ASSURE HIGHEST PERFORMANCE 


which the motor must operate 
product. this method are able 
investigate hundreds different design 
possibilities, assuring the best motor for 
the job. 

some cases the answers point 
standard motor. And here, offers 
wide variety types and sizes complete 
motors matched motor parts 

other cases special motors 
thorough, economical job custom-de- 
signing motor that’s exactly right for 
your product. 

settle for com- 
promise. Standard custom-designed, 
will get you the right answer quickly 


slide rule simulate the conditions under with obligation! 


RaM MOTORS AND MOTOR PARTS POWER 
MANY TYPES EQUIPMENT, SUCH AS... 


Portable Saws Routers Nut Setters Hedge Trimmers 
Drills Screw Drivers Hammers Lawn Mowers 
Nibblers Pumps Polishers Oil Burners 
Lock Mortisers Compressors Planers Surgical Instruments 
Valve Grinders Hones Portable Grinders Grease Guns 
Vacuum Cleaners Business Machines Sirens Vibrators 


Cast Cutters 
Food Mixers 


Fans Advertising Devices 


Sanders 


Die Sinkers 
Ventilating Equipment Waxers 


Fractional-horsepower This coupon will bring you prompt information. 
motors and 
from 1/200 h. p. = Robbins & Myers, Inc., Motor Division, Product we b 
= ease send me, without obligation 
} | Motor Parts tor Portable ool 
sealed bearings. 
- Up to 200 h.p. Motor Special t call Cu Y Sal 


HEINEMANN ELECTRIC COMPANY 


99 Plum Street + Trenton 2, N. J. 


e 


HEINEMANN Circuit Breakers—complete with your choice 
inverse time-delay curves instantaneous trip—are available current 
ratings low 0.010 amperes important fact 
remember when considering the protection sensitive equipment. 
For even rating only 0.010 amperes, HEINEMANN 

Circuit Breakers still provide fastest interruption short circuits, 
retain their set trip points and carry rated capacity through 

any ambient temperature range, high low. 

These exclusive HEINEMANN features are yours any odd 

fractional current rating you may specify but 

only when you specify HEINEMANN. For complete details, send for 
the Circuit Breaker Engineering Guide, Bulletin 201. 
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CELLULAR, 


PROGRAMMING SYSTEM 


revolutionary Cellular, Shielded 
Patchcord Programming System 
constructed molded nylon blocks alternated 
with interlocking metal strips. The hole each 
block accommodates: standard patchcords, co- 
axial patchcords, special type 
shielded patchcords. 
This cellular system construction pre- 
vents current leakage from one circuit an- 
other, while providing all the advantages 


ametal patchboard. Its insulated surface and 


The illustration shows how Berkeley Division arrangement, spacing and color 
Beckman Instruments, Inc. 
using new Patchcord System 


its new EASE* 1200 Analog Computer. 


coding versatility com- 
puters, test equipment, business machines, 
and all types automated industrial and 


military equipment. 


Marine 
HARRISBURG, 


Aircraft 
GENERAL OFFICE 


A-MP of Canada, Ltd., Toronto, Canada 
A-MP~—Holland N.V., 's-Hertogenbosch, Holland 

Aircraft-Marine Products (G.B.) Lid., London, England 
Societe A-MP de France, Courbevoie, Seine, France 


contact tip 


*Trade mark, Berkeley Division of Beckman Instruments, Inc 
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SLOT LINER 


National Cash Register Co. reports: 


Motor insulation with MYLAR provides 
improved performance, longer life 


use Pont ‘Mylar’ for insula 
tion our business-machine motors 
because high dielectric strength 


and resistance todegradationthrough 
heat and This the report 
the National Cash Register Com 
pany, Dayton, Ohio, which uses 


KEADERK SERVICER CAKDS PRECEDING 


laminated rag paper for 
the armature slot liner and shaft 
sulator. This successful application 
has effectively increased 
service life the motors, especially 
areas where high humidities have 
created problems insulation resist 
ance 

Since the strongest 
all plastic films, thinner gauges are 
possible. This makes for reduced cost, 


“MYLAR Jiu 


in Canada,’ Mylar 5 sold by the Du Pont Company of 


Film Dept 


du Pont de Nemounms & Co. (Ine 


Room KM-7, Nemours Bidg 


SHAFT INSULATOR 


weight and space. Laminates with 
have good forming and cuff- 
ing characteristics for ease appli- 
cation 

Whether you make 
motors tiny capacitors, you may 
able improve performance and 
increase the over-all value your 
product using For more 
information this versatile film, 
mail the coupon below 


registered trademark for ite brand of polyester film, 


ited, P.O. Box 660, Montreal, Quebec 


Wilmington 94, Del 


Please send your booklet on motors insulated with “Mylar” polyester film I 

Weare interested in “Mylar” for » 

Firm 

| Addre 
| City tate 
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MEDAL PRODUCTS CO. 


more 


THESE G-E FHP MOTOR FEATURES ENABLE YOU 
IMPROVE YOUR PRODUCT, YET CUT COSTS 


The twenty case histories left are typical 
the profit-building experiences thousands 
manufacturers using General Electric motors, 
The reason simple only gives you all 
these outstanding features, combined into 
complete line smaller, lighter motors 
modern appearance and portability 
ted this General Electric motor. It’s 40% 
smaller, 50% lighter than old-style designs 
MYLAR* POLYESTER FILM INSULATION 
It has over 35 times more moisture resistance, 
times more strength than ordin 
ary paper insulation 
all-angle lubrication system gives you 
positive lubrication regardless mounting 
result, you can often avoid the 
higher cost of “‘special’’ motors 
EASY speed nut welded 
inside the motor shell permits fast, easy con 
nection conduit fitting 
MOUNTING VERSATILITY This 
motor, whether solid-base, can 
rotated inside its cradle obtain complete 
mounting versatility. The cradle may also 
removed entirely meet your design needs 
DOUBLE LUBRICATION General 
Electric combination larger oil capacity 
00% more than old style designs), and an 
efficient oil retention system means minimum 
motor maintenance for you 

Thousands manufacturers have already 
motors. Why not evalute your own motor 
savings terms these G-E motor benefits? 

For more information, contact your nearby 
G-E Apparatus Sales Office, write Section 
702-29, General Electric Co., Schenectady, 
New York 


DuPont registered trademark 


Feature of G summer coolirg fan motor 


GENERAL ELECTRIC 


ov 


Safeguard Dependable Operation 
General Radio Variacs* 


new General Radio Company Variac incor- 
porates the latest features continuously-adjustable auto- 


keep these advanced Variacs operating dependably and 
give them maximum overload capacity with full safety 
against overheating, General Radio engineers use KLIXON 
Manual Protectors. what the Engineering Department says: 


“Why KLIXON Protectors? 


Variacs for bench use need protection from accidental overloads apt encountered laboratory 
and experimental work. 


The protector should trip only when the combination overload and time produces Variac Maxi- 


mum Temperature limitations. KLIXON Thermal Protectors have time-current characteristics that fit 
Variacs well. 


The protector should up-rate Variac for cool operation and derate for high ambient. KLIXON 
Protector does this. 

The protector had compact and 
inexpensive possible interest space 
and dollar 


Protect your equipment such transformers, 
motors, solenoids and automatic reel cords 
with KLIXON Protectors. They will prevent 


production delays, and save costly re- 
pairs and replacements. 


METALS CONTROLS CORPORATION 
107 FOREST STREET, ATTLEBORO, MASS. 


MANLEACTLURING 


KLIXON PROTECTORS 


Not the Books 


AMAZES find that despite the 
organized curricula our engineering schools 
and the vast numbers books 
our library shelves, phases design 
basis. In the fashion of the old craft system 
the master engineer who has become expert 
a field of desien passes on hy personal tutor 
ave his knowledge the 
the the art not committed 
lo paper. 

the case the field motor appli 
cation engineering was emphasized 
Loads.” presented feature issue 
set objectives the enumeration some 
of the problems and solutions associated with 
the selection drive motors for 
chines and equipment and the 
the motors that have worked out best in each 
both manufacturers and motor users 
application engineers were contacted 
mail and The ingenuity 
solving the magnitude application 
involved Is evidence of the strides 
in the last decade by these engineers in de 
signing electric power elements into machines 
appliances and equipment. But the real job 
was track down and collar those well 


formed engineers and get them unload 


our editors 
reviewing the existing 
almost universally the features and the 
Data applications follow. This 
the However, motor applica 
lion engineers more and reversing 
the selection te hnique in the solution of thei 
powell ation problems. They are deter 
the total load requirements first, then 
are adapting the motors, controls and drive 
to the probe moat hand 
there appears the pape 
field and weeks planning and prepara 
presenting the feature for our readers 
are pursuing the 
envrneers analy zine thre load demands 
fivst and then adapting the available moter 
hand 
upon first-hand knowledge gained from 
actual contacts of applic ation engineers, We're 
planning to vet much of this fundamental data 
out the minds the applications 


and black-and-white. 
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Materials and Design Factors 
Printed Wiring 
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IN MOST INSTANCES a printed wiring board consists of a 
dielectric material with metallic foil bonded one 
both sides. The best-known combination the copper 
thickness Other foils made 
lea a) phosphor bronze. silver and steel have been used 
for They are not generally employed 
mill Moreover, difheulties are 
their smooth surfaces and controlling 
the etchant 

readily etehed, highly conductive, and easily soldered 
Presently copper best meets these spect ations. The 
Ly pes of insulating base material may be many, due to the 
wide variety of resins that can be used with an equally 
wide variety Numerous grades paper and 
cloth may woven with linen, cotton, nylon, Orlon 
Dacron, fiber asbestos fillers. The resins may 
resin and the filler material will 
mine the characteristics the insulating base. The plas 
laminators produce more than varieties insulat 
rowed this selection to about LO suitable grades. 

Since this two-part discussion primarily the 
terials printed wiring, the following 


will covered 


Part Part 

Selection Materials Batch Variations 

Copper Foil Problems 

Appropriate and Connections 


Table 


Mechanical Properties 


Plastics Laminates 


Used for 
Printed Wiring 


3 
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Fundamental and advanced aspects the subject are discussed 
two-part this issue: properties 

base laminates and copper appropriate tests and 

specifications. and related design considerations. the 


second part: Batch tooling problems. 


Fabrication 
characteristics 
Resin Flexural Relative 
NEMA and strength, Punch- Tool cost 
Grade binder psi ability wear Comments and uses 
Phenolic- 14,000 0.7 Inexpensive grade used where good electrical prop- 
paper erties are not 
XXP Phenolic- 19,000 0.9 Better electrical properties with excellent 
paper ability. Used where severe humidity not encount- 
ered. 
XXXP Phenolic- Good 1.0 Most widely used grade. Recommended for applica- 
paper tions requiring high insulation resistance and low 
dielectric losses under severe humidity 
XXP Phenolic- 1.0 Same regular grade XXXP with better insulation 
(Cold paper resistance and punching characteristics. 
punch) 
N-1 Phenolic- 35,000 Excellent 3.0 Very high insulation resistance under humid con- 
nylon ditions. Good impact strength and vibration resist- 
G-5 Melamine- Very poor 3.0 Good arc resistance, higher temperature resistance, 
glass but poor moisture absorption test. 
G-7 Silicone- Poor Good and high temperature resistance, low di- 
glass electric losses, but subject bond strength prob- 
lems. 
68,000 Fair Poor 4.0 Most widely used glass-base grade. Good mechani- 
glass cal and electrical properties combined with low 
Poor 13.0 Excellent electrically, but very expensive and poor 
glass glass mechanically. Used primarily low-loss micro- 
wave applications. 
GP- Polyester- Good Poor 1.5 General purpose glass-mat laminate, having good 
9100 glass mat electrical and properties, but doubtful 
bond strength. 
Phenolic- 1.7 Phenolic grade useful where greater impact resist- 
cotton ance than paper-base grades required. 
Note: The “X"’ designations identify resin content. A single X means that there r tr mut fr I Kx 1 XXX d ation indicate Gj 
45 per cent and 58 per cent of resin, respectively 
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Table Volume resistivity 
Electrical continu- dielectric Dissipation Moisture 
ous-duty constant, factor 1000 hr, Arc 
Plastics Laminates 
XXXP 250 4.3 0.029 0.65 Poor 
250 4.6 0.035 0.60 10¢ Poor 
( 
Printed Wiring 
N-1 165 3.3 0.030 0.4 2.0 Poor 
10¢ 
G-5 300 6.8 0.030 2.0 Good 
G-7 350 3.9 0.015 0.4 
glass 
glass 
GP- 300 4.3 0.015 0.2 Geod 
9100 
250 5.0 0.050 1.2 Poor 


Selection Materials 
Properties standard NEMA laminates are 


each property is as follows 

depends the components mounted, the type 
support, and the vibration conditions. general 
high-flexural strength materials such epoxy-glass 
will withstand vibration much better than the low-flexural 
strength materials such 

Bond Strength: indication how well the cop 
per foil secured the base laminate. Table gives 
an approximate value for the loree required lo pull a 
wide strip the copper foil from the base laminate. 

Temperature Resistance: value shown the 
continuous-duty temperature that will not 
considering rating values, the designer must 
the working temperature the finished 
product, the temperatures which the product will 
exposed, resistors, vacuum tubes, 
temperature figured the current-carrying capacity 
tests the operating temperature the finished 

Dielectric Constant: particular value the 
sign high-frequency also when using the base 
material for capacitor The values 
are approximate since for many the base 
materials they vary according moisture absorption and 
When using the base material for 


not vary radically due moisture the value must 
within normal tolerances. 

Dissipation Factor: the power loss 
dielectric when the dielectric used capacitor 
for the support ofa spiral induction coil. It is one of 
the factors that determines the the capacitor 
or the () of the coil. 

Moisture Absorption: Important since indi 
cation the probable change electrical properties 
the base material. The properties most likely change 
due moisture absorption are the surface and volume 
resistivity and the strength. Moisture absorption 
values are also helpful indicating whether the selected 
base material will absorb the plating and solu 
tions during process, This will tell the designer whether 
eXtra rinsing operations must be used in order to remove 
all traces of the acid ly pe solutions from the finished 
Material grades such SSP. and are 
close rejection because their moisture 

Resistivity: utmost importance the designer. 
leakage resistance between adjacent conductors and 
the volume resistivity the base material must taken 
consideration. Materials, impedance, con- 
ductor and base material thickness must 
considered and interrelated with the 
ity under the worst operating conditions since 
sistivity drops with temperature and humidity. 
high safety factor must used with the values given 
Table beeause variations binders, and 
processing techniques. These variations occur from sheet 
to sheet of COnpers lad laminate and it is difheult for the 
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signing printed switches than 


Resistance: greater significance 


printed wiring boards. switches, the brushes are 
draw are across the terminals. When considering the 
design of switches. the paper phenolic rarely should 
used since they are readily pitted. Lhe epoxies and mel 
amines stand very well under switching conditions. 


| ortant design considerations in the choice of the proper 


base material the with which the material 


handles under 


operations 


i 
Materials in 


veneral manner since the 


risties vary 
vendors. Vendors supply extensive information 
cation techniques for their materials. This information 
should studied carefully determine how the fabri 
characteristics influence such factors hole size 
and spacing. and punch stripper springs. 

Relative Cost: cost figures are 


being 


due lo new processes being developed and lo changes in 


value Costs vary constantly 


the availability materials. The designer should obtain 
new cost figures for all materials under consideration. 
majority the phenolic-paper laminates are hot 
punching materials. This means that the material must 
edge, Within the past year several cold-punching \\XP 


Table 
Bond Strength 
Copper-Clad Plastics Laminates 


Bond strength, 


NEMA grade 


0.00135 in. 
copper 


(phenolic-paper) 
XXP (phenolic-paper) 
XXXP (phenolic-paper) 
XXXP (cold punch) 5-7 
N-1 (phenolic nylon) 3-5 
G-5 (melamine-glass) 4-6 
G-7 (silicone-glass) 
Epoxy-glass 5-10 
3-9 
GP-9100 (polyester-giass mat) 2-4 
(phenolic-cotton) 


this material that all stages the printed wiring work 
can done room temperature, thereby maintaining 
closer registration between the and the punch 
ing die, 

that should 


not Since cold-punching laminates 


are certain disadvantages, 


amount some types may tend 


become “soft” when dip soldered. | pon cooling to room 


temperature, they may return original rigidity 
These 


revulatl 


rrace s al cold prune hin 4 


hot-punching 
\NNAP laminates are more su 

ceptible solvents and should placed vapor 
degreaser (tri-chloroethylene for more than tew 


onds 


Copper Foil 

hlectrolyticalls deposited coppel and rolled Copper are 
the two lypes now being used for copper clad laminates. 
Because was already being used the building trades, 
produced in 3 ft to 4+ ft 
lengths 


electrolyte copper could he 


electro 
plating copper onto lead drum and then stripping 
The surface which was next the drum smooth and 


fairly shiny and may contain small visible lines. This 


the surface that placed face when making 


clad laminate. The outer plated surface 

structure and placed against the base material after the 

application adhesive. this granular structure 

that aids producing good The purity 
than 99.5 per cent 

foil 

found vary density and 

hardness, thus var 

lations in the 

Such 


show burrs, and make 


punching 
qualities, variations 
drilling punching opera 
Perhaps the 
most frequent with 
the quality electrolytically 
deposited copper foil the 
the very easy 
lo pick up dust or other 
small \ articles on the plating 


drum during the 


0.0027 in. 


turn can the prime cause 
6-12 for the past few 
6-12 there has been consid 
6-8 phase 
4-7 much in fact. that the origi 
5-8 nal NEMA ifications 


6-12 and closer than 


4-9 
3-5 
6-12 


larger than 
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may met with These specifications are 
cient for all but the most eritical applications. 

Rolled copper foil was late entering the copper-clad 
(1) Bonding the smooth surface inherent in this process; 
and (2) lack existing techniques for rolling the foil 
to thicknesses 
the bonding problem to the extent of matching the bond 


vood as that of electrolytically deposited copper foil. At 


The laminators have solved 


ther end the « Opper processors have deve tes hhniques 
rolling this material economically widths 
and possibly lengths than are otherwise 
measured under the ASTM standard method of analysis. 

Rolled copper foil is harder. denser, and less porous 
than the electrolytic These advantages mean fewer 
cleaner holes from punching and drilling operations. 
major disadvantage the rolled foil that the extremely 
smooth surface makes the application photoresist 
The solution the successful application 
photoresist material lies the removal the oil 
films used rolling mills. Production quantities 
this foil are now being supplied and various laminators 
are presently able supply rolled copper-clad laminate. 

Adhesives to bond the copper foil to the base mate 
rial are utmost importance printed wiring work. 
addition the main function securing the foil 
the base, adhesives high temperatures 
during the dip-soidering must adversely 
affected processing chemicals, and must provide 


trical equal that the base material 
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hig Resistances and current- 
carrying capacities 
width and indicated) 
the foil had been 


Adhesives general use provide the bond strength 
strength for copper for various laminating 
the NEMA average of 4 Ib/in. 

has been gradual improvement 
the point where they will pass almost all dip-soldering 
tests. This means that blistering occurs 
and the foil when sample exposed the solder 
bath for see temperatures ranging 525 
Within the past new special high-temperature 
adhesive developed that withstand dip 
adhesive characterized its flat black color after 
the copper has been etched off. 

adhesives generally used fall into four broad cate 
rubber base: phenolic resin base: combination 
rubber and phenolic and epoxy. These mix- 
tures are applied the copper foil base material 
brushing, spraying, film form. laminator has 
his special adhesive for particular job. view this. 
advisable test the particular brand and type 
laminate for given job. general, most laminates 
tests for the majority applications. 

effects processing chemicals are often over- 
looked disregarded when choosing laminate mate 


rial or when. setting up a processing line. The three 
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specimens of laminates tested for 
adhesive bond strength. 


phases processing that produce noticeable 
the laminate material are plating, 
ing and final cleaning. 

the lad laminate has pattern plated onto 
assuming the use solid, well-impregnated 
hase stoe k. copper foil on both sides, and a board whi h 

the pattern has been first and then 
trouble may encountered when using bath. 
High especially elevated temperatures, can 
attack the adhesive the surface and undereut the cop 
per pattern few minutes. Longer periods 
mersion the bath also may cause delamination the 
material near the edges. This based the use 
materials. Epoxy-glass materials hold 
much better respect due the use 
epoxy resin the base binder and adhesive. Again, 
should pointed out that tests should made par 
ticular materials there any doubt their 
solutions. 

kiching of the « opper foil is usually done with an acidic 
acid nitrie The total time the solution 
may vary from about min for nitric 10-45 min 
for chromic acid baths, depending upon the type etch 
ing equipment Temperatures may vary from 
for the bath itself and most cases the adhesive 


not adversely Failure thoroughly remove 
all traces bath residue the main source trouble 
em ountered alter et hing. 


Appropriate Tests and Specifications 


The current-carrying capacity of conductors on a 
printed wiring board great Although 
rolled copper foil appears have higher 
copper foil etched thick base 
and copper and temperature rises are 
plotted against conductor width The resistance 
conductor width inches. The 
both weights foil shown beeause the conductors 
carry this amount current they will heat 
cause delamination the conductor base 
These curves form the type information 
designer should ascertain tests for his own 
such base material, base material thickness, tempera 
ture and type copper foil that 
Covel all variables 

plane the specimen must parallel the 
oven and examined for blisters 

authors believe that slight variation 
made this test. The bond strength 
after being subjected to the heat of the oven. It is thei 
opinion that board containing pattern parallel 
spacing, with in. border base stock around the 
This specimen should made the process 
used make the finished printed wiring One 
the copper foil lines should be tested for bond strength 
(The method of making this bond strength test will be 
le =( ribed later.) hie spree should the be plac ed itt 
the end this time the specimen removed 
oven and the bond strength of another line tested. Re 
place the pattern in the oven and subject it to a tem 
perature of 140 © for | hr. Again remove from the oven 
and test the bond streneth of another line After test 
ing replace the specimen in the oven and subject it lo 
for hr. Remove from the oven for the last bond 
strength test. 

The bond strength should never go much lower than 
the original bond strength after each these baking 
will considerably after the 160 
though may decline slightly bond strength the 
end the 120 

ing board behavior when subrected to high lemperatures, 


shipping. and actual procedure also 
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tests the ability of the adhesive to secure the copper foul 
the base material after considerable period 

measure voltage This will govern 
the minimum distance between conductors, with given 
applied The pattern used for the test shown 
cannot be obtained unless the specimen under test has 
been properly prepared Improper processing, such ils 
failure to remove all traces of the etchant. allowing par 
poor line definition can give low readings what would 
normally be good material. The biggest fallacy concern 
ing the surface dielectric strength material 
assumption that the voltage breakdown between two con 
ductors linear function the distance. 

Values shown Table are for laminates using base 
material, These data were obtained averaging 
samples different types material using pat 
down than 2020 rms. double the how- 
ever, would require spacing about 
possible the voltage breakdown reading 
the finished card coated with insulating varnish 
similar Should the designer contemplate using 
printed wiring for high-voltage work. would 
able check various materials for the 


fications, using the appropriate pattern in bie >. 


i 


Fig. patterns used 
tests for surface dielectric strength 


! 
i of XXXP-based clad laminates. 


Bond strength, mentioned previously, the force 
required peel wide strip copper foil from 
the base material when pulled angle deg 
the base end al a rate of 12 in per min, NEMA spec i- 
fications state that specimen in. shall have 
copper foil peeled back from one end for approximately 
The specimen then supported horizontal 
plane with the peeled copper strip down, 
supports adjusted provide span. The 
peeled end the foil clamped parellel the line 
peel knurled jaws designed cover the full width 
the strip. container attached the 
clamping device. Sand poured into the container 
the rate approximately per min until 
begins this point the weight the total load 
For four specimens that are tested, the average 
bond should be i Ib for l-oz copper and 5 lb for 2-02 
copper. There should specimen with 
than 5 Ib for l-oz copper and | lb for 2-07 copper. This 
test should conducted room temperature (20 

The Underwriter’s Laboratories have set proposed 
specifications bond strength after subjecting the speci- 
men various changes temperature and humidity for 
1344 consecutive hours, These specifications require a“ 
bond strength per in. width the end this 
time. The authors have found that the bond strength 
linear for the width strip tested and therefore recom- 


mend the test made wide strips for more 
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Table 
Surface Dielectric Strength 
XXXP Paper-Phenolic Laminates 


volume resistance 


patterns for 


measurements. 


Material 


Voltage 


thickness, 


surface re fance use Electrode 


volume resistance use Flectr 


realistic values. The pattern should the same that 


shown Fig. supported along the edges that the 
specimen does not sag bend: the average pull 
determined peeling least in. the foil. This method 
slightly more stringent since the wide strip can 
cover small defects the bond the either 
side while the strip closer the conductor width 
that will ultimately used. 

should pointed out that there correlation 
bond strength and other more important charac 


such electrical properties and the ability 


withstand dip soldering temperatures and time. 


assumed that the designer will governed the bond 
strength only the degree that the circuit pattern will not 
delaminate from the base normal use. 

Surface insulation resistance, the base 
material governing factor the design high 
frequency circuits. This characteristic determines the leak 
between adjacent conductors and the actual values vary 
considerably with materials. The ASTM 
test for this falls under designation 
the 
prec eding discussion surface dielectric strength, the 


pattern used for the test shown Fig. 


condition the surface under test major import 
ance. The surface resistivity may vary not only with the 
type base material but from batch batch the same 


from 


showed 


using the pattern shown Fig. When surface resistivity 
checks are performed, the sample should he prepared by 
the exact process that used produce the finished 
product, 

The dip-soldering test also defined NEMA 
cations. These state that unconditioned square 
lad material floated side-to-be-tested 
down) clean molten solder temperature 220 


should not contain any blisters 


the end this time, the 
Avain the authors feel 
more realistic test should made using 
shown Fig. 

This pattern should placed solder bath, main 
tained the temperature used dip soldering the 
finished product, The period of time the specimen should 
than that the normal dip-soldering 
felt that solder should adhere 
the copper foil because the possible inability detect 


this te mperature, 


also important that oxide film present 
the copper since the film would act heat 
barrier and thus might cause test result. There 
the opinion that the copper 
brightened and that-an oil bath of the proper temperature 
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Relays 


Selected 


most directed toward estah 
lishing through miss-test 
that cause most 
the contacts sealed relays 
use low-level Shock and 


also 


AGAIN THE THIRD CONFERENCE held 
emphasis Wis placed on problems associated with cuided 
missile applic ations at the Uh National Conference on 
Stillwater, April 17-19 conference was 
sored by the School of Electrical Engineering, this year 
the request the Association Relay Manu 
Three problems stood out touched 
upon many the speakers: Performance relays 
in “dry cireuits of contacts sealed 


and vibration. 


cireuit defined one where the contacts have 


i Viak 1) bit 


Test 


currents the order few microamperes 
potentials and not miss! Judging from 
the scope of several papers, more attention is being paid 
evaluation commercially available relays spe 
cific design parameters, That will come later. It is genet 
ally agreed that intermittent operation caused varia 
tions contact resistance rather than outright failure. 

Vineent Argento, standards engineer, Sperry Gyro- 
scope Company, pointed out that relays 
satisfactorily the full rating could not depended 
cuits. method was therefore sought bring 
out relay weaknesses that the standard qualification tests 
did not reveal. The relays were hermetically 
types with 6-pole contacts 
designed withstand extreme environmental conditions. 

relay companies were already 
low-level relays. production test assure reliable 
contact under low-level conditions, the relays 
were subjected several thousand operations using 
which could monitor the contact “makes.” 
The contacts carried microamp 250 millivolts maxi- 
mum from eps supply. Relays 
Vendor had failure rate per cent and were 
Vendors and did considerably better with 
cent failure rate. 

For verification, these relays supplied by Vendors B 
and were put through series additional tests 
Sperry. Ten relays from each supplier were 
test program (Table Vendor relays had total 
misses: Vendor C’s relay only one miss. was obvi 
ous that 100 per cent reliable relays could not assured. 
Some thought had given acceptable distribu- 
tion contact failures for future sampling 


five relays from each Vendor were subjected 
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test The relays performed satisfactorily with 
being apparent due the one-week dormant period 
heavy-current switching. 

test Vendor B’s relays satisfactorily completed the 
tests. Vendor relays passed the initial miss-test and 
the power-switching test but during the second 
miss-test the relays operated 

low-level characteristics the relay contacts. 

the last test Vendor B’s relays 
tests without failure, but one Vendor C’s relays 
formed erratically. 

The conelusions drawn based the results these 
tests were that Vendor could supply acceptable relays 
the basis its existing production design. Vendor 
was accepted as a source on a limited basis only. Mean 
assure contact reliability production orders 
drawn up. included the miss-test relays LOO 
cent basis the vendor’s and Sperry’s incoming 
sampling basis. Relays supplied Vendor when miss- 
tested after being inoperative room conditions for 
weeks. 
each case the palladium were completely open 


were failures relays sup 


when they failed 
plied by Vendor 


acceptance test was incorporated in the Sperry Incoming 


After this 100 per cent 


inspection 

New relays now supplied Vendor employ rhodium 
flash over nickel-plated copper transfer contacts and gold 
alloy stationary contacts. Relays new are 
being supplied with gold alloy another vendor 

still great deal information necessary 
evaluate the these relays the various environ 
mental such extremes temperature and 
vibration. third phase the program has been initiated 
qualify sources supply under all the environmental 
conditions imposed the new Sperry which 
similar 

performed the temperature extremes well room 
the shock test is at 50g. In addition to miss 


The temperature limits are 


temperature: 


contact resistance limit 

Results obtained from these tests thus far have indicated 
that temperature has little low-level performance 
however. Was en 


countered during each the tests. especially 


with gold alloy contacts. Further studies and evaluations 
are being conducted improve this condition and 
expected, optimistically that this 


construction 


Dry Circuit Testing 


Relay manufacturers, too, are faced with the problem 
Switch and Signal Div. Westinghouse Air Brake 
this test equipment, resistive load controlled 
the contacts of the relays under test. the value of the 


load being such that the maximum 


the contacts will cause significant change the load 


The voltage across portion the load fed 


Table Program for Relays 
for Low-Level Switching 


microamp 250 millivolts 


1. 10,000-operation miss test 


amp 115 volts eps) 


10,000-operation miss test 


2. miss test 


10,000-0peration power switehing (13 


ump 
One week on shell 
10,000-operation miss test 


10,000-operation power switehing in 50 ¢ 
ambient 


following power 


JO000-operation miss test 
miss test 


into the output whieh and 


applied Adjustments are such that the 
contact resistance exceeds the ified limit, the 
applied the relay will not the 
relay in the pu ked Up posttion, Release of this relay stops 
the test and maintains the relays being tested in the con 
dition which the failure 

At the present time the test is being run at a load level 
microamp with millivolts 400 eps across 
contacts series. Operation the rate energi 
zations per and contact 750 ohms 
more considered All these values may 
changed within reasonable limits 

for operating the relays under test. for sup 
plying the dry-cireuit power, an audio amplifier, a vac 
uum tube voltmeter for checking the operating level and 
and an analyzer (or dee volt 


scope is sometimes used to locate erratic relays 


for locating faulty relays 


meter) for adjusting the detection sensitivity 


Failure history of relays tested on dry circuits 
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relays are mounted racks holding six relays 
each, and two racks are used series each test circuit. 
The testing relays (72 contacts) series, using the 
maximum allowable resistance one contact limit 
for all contacts, justified the fact that there are 
very few contacts with resistance over ohm but less 
than the limit 750 

method used for connecting the contact series 
checks each contact against another contact and each 
relay against all the other relays the rack. The opera- 
tion the test relays controlled clock 
with pendulum type interrupter operating cps and 
capable continuous operation for many years 
voltage variation per cent more with total 
speed variation less than per 

The detection speed this approximately 
millisee that relay that even slightly slug- 
will failure indication, 

Typieal the results tests this apparatus the 
curve, Fig. showing the number relays having fail- 
ures plotted against the time which the first failure 
large the failures occurred during 
the first half-hour (5400 operations) and then tapered 
off steady rate about hr. The ideal curve from 
reliability standpoint one which, after reasonable 
amount testing, becomes horizontal until near the end 
of the useful life of the relay when the curve will again 


through improvements and processes, 
to anproach this ideal as closely as possible Mr. Williams 
concluded, 

Another user relays guided missile applications 
found that relay rated for amp resistive load 
volts would not funetion properly ina dry cireuit where 
contact voltages and currents are in the order of milli 
volts and mir roamperes In a testing program set up at 


Hughes Aireraft Corp 


temperature 


the objective was find out what 
variation and or loads would 
have relay life dry Leonard Tartakowsky 


made to determine first. what were the maximum and 
open voltages and closed circuit) cur 
rents and the maximum allowable contact resistance: and 
second, what were the requirements 

Group four samples each vendor were 
the contacts the temperatures shown 
Test Group the same relays were tested 
nating for successive operations the 
order of temperatures indicated. ‘Test Group II] was the 
same condition for Group that the relays were 
first run for 50,000 operations amp and volts 
Similarly, Group 
Group for the 50,000 operation run-in amp 


were the same sequences 


Group failures were caused the high 


high tem 
peratures, organic materials within the relay will give off 


temperature, not the number of operations 


vases which will settle the contacts and cause 
function. This was evidenced brown laequer resin 
type the cases failures low temperatures, 


any moisture trapped the relay will freeze the mecha 


nism 


Table Made Dry Circuit Relays 
Under Various Temperature Conditions 


Vendor A Vendor B Vendor C Vendor D 


Percentage of Failures 
Test Group | 


+ 25C 0.063 0.0042 0.03 2.34 
+ 125C None 1.72 None 3.08 
65C None 0.78 None 1.74 
Test Group 
25C, 126C, — 65C 0.0044 1.40 5.24 15.0 
126C, —65C, 25C None 3.6 0.082 20.0 
65C, 26C, 125C None 0.188 0.002 75.0 
Test Group 
+ 26C None None 0.005 Test discontin- 
+ 125C None 1.03 0.008 ved Failures 
65C 1.14 4.65 None high from start. 
Test Group IV 
Ist sequence 3.96 0.35 3.83 8.54 
2nd sequence 7.47 15.6 0.067 40.00 
3rd sequence 1.03 1.15 3.66 38.6 


Group failures for the most caused 
the second sequence temperature operation. When 
vapor deposits caused malfunction. 

the 2nd sequence the intermittent operation 


ing amp. 


analyzing the causes for failure. Mr. 
made the following obtain 


that will perform satisfactorily under the tests: 


travel on wipe in the design 

under prior sealing. This treatment will 
remove a considerable amount of gases and other materials 
which tend to contaminate the contacts. also the amount of 
moisture trapped the relays 

Adjustment and assembly relays dust-free room 
Cleaning contacts by means of an ultrasonic cleaner or 
cleaner will remove dirt film from the contacts 

Contact material the noble metal namely low 
also must be a hard material capable of handling the higher 
current loads well the lower. The combination 
found to meet the above requirements was a hard material 
working against relatively soft beth having low 


resistant properties 
Control Organic Contaminants 


The problem of organic contaminants in sealed relays. 
which has demanded engineering attention since 
relays were first hermetically sealed. becomes 
like 
its counterpart used the manufacture vacuum tubes, 


missile applications relay development 


When operated maximum rated temperature and con- 
tact relay incorporating suitable will 
complete life test with contacts clean cleaner 
than when first made. its average contact 
resistance usually lower than when new. The reason 
for this improved performance that free organic vapors 
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Relay Conference 


Because the complex mathematical analysis involved, 
the very special nature the subject, attempt has been 
made abstract the following papers presented the 4th 
National Conference Electromagnetic Relays: 

for High Tests," Samuel Bond, asst. 
chief test engineer, Bulova Watch Co. 

Armature Motion During Prof. 
Charles Cameron and Dr. Allen, Oklahoma 
College. 

Characteristics,’ Prof. Cameron and Asst. 
Prof. Lingelbach, Dept. Electrical Engineering, 

Coil Temperature Rise and Its 
Ralph Ferry, engineer, Allied Control Co., Inc. 

Metals and Lockwood, chief 
engineer, Price Electric Co. 

Raw Materials for Electromagnetic William 
Love, chief metallurgist, Cook Electric Co. 


are not allowed remain, nor accumulate con 
tact 

cleaned, baked and degassed prior sealing. Some time 
however, high temperature long storage may 
produce new vapors within the sealed unit 
slight decomposition insulating materials. 
vapors are also created slight amounts oil deep 
metal surfaces, particularly where parts are joined 
overlapped, 

( arbonac eous deposits from dec omposition can bre ome 
dense enough render contacts inoperative 
ing their resistance far above operating limits. 
siderable Inerease in heat takes plac and ereatly in 
creases the rate vaporization contact 
metals. high potential used the relay 
potential breakdown may across the 
ground. Finally, decomposition products 
vapors reduce the insulation resistance the bridging 
the many particles amorphous carbon 
particles given off during the arcing between the 
long irregular branches which appear metal crystals 
interspersed with the amorphous metal. reduces 
metal vaporization keeping the contacts clean, thus 
permitting them operate with less heat. 

The composed predominantly activated 
carbon, although other materials will perform reasonably 
surface. The getter was selected 
much more effective high temperatures 
low the much more rapid new 
vapors high temperatures. adsorbs actively tem 

Life tests made 125 with getters show contact 
resistances considerably lower initial resistances 
Insulation resistances after life tests were above 10.000 
megohms. Visual inspection showed that deposits were 
very light relays tested room temperature, without 
more abundant the high-temperature units 
which had and very light again the 
temperature units with getters. 


another paper dealing with relay contact contamina 


Papers Not Summarized 


Wm. Camp, project engineer, Heinemann Electric Co. 
Bannar, North Electric Co. 
Relays and Vacuum Hugh Ross, 

engineer, Jennings Radio Mfg. Corp. 

Jr., chief, relay engineering department, Weston Electrical 
Instrument Corp. 

Design Concepts Wire Contact Lewis 
Hill, electrical engineer, International Business Machines 
Corp. 

Electromagnetic Breaker with Inverse 
Time Farber, engineer, Airpax Products Co. 

The complete set Relay Conference papers have been 
reprinted full Potter Brumfield and are available 
readers ELECTRICAL MANUFACTURING charge. 
Write company letterhead Advertising Department, 
Potter Brumfield, Inc., Princeton, Indiana. 


tion, Leach Relay Company, confirmed the 
presence black deposits the contacts hermetically 
sealed relays. These AN type relays had been carrying 
consisted about per cent carbon. 


tests led the following 


All Class insulating materials were contributing 
the contamination 
? In general, Class B and Class H insulating material 
were less prone to harmful outgassing 

tionable hydrocarbon 

The only insulating materials tested which were 
ently free from objectionable outgassing were 
imies and gla 

Controlled processing such baking and cleaning 

6. Changes in contact material, contact pore ure and over 
travel have very little effeet on the overall results if con 


laminating gases are present 


karlier tests had shown a tendency toward increased 
erratic contact resistance with tem 
perature. was believed that the production additional 
coil might more nearly duplicate the service conditions 

The test that most readily detected contact contamina 
tion was one which the relays were energized for 
and de-energized for see. Ambient was maintained 
lows: 0.5 amp resistive, amp solenoid 
coil and resistive 

order positively establish the fact that the contact 
hydrocarbon sample relays were constructed con 
taining only those insulating materials previously proved 
solder was used. Complete tests were run with no evi 
dence of any change in contact resistance. These spree ial 
relays were impractical duplicate for production but 
served starting point for further development. Today 
new relays are available that will pass the contamination 


test without any evidence of deposit on the contacts 
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Sealed Coil Design 


One way overcoming contamination 
separate chamber from the coil and use 
materials that One such relay, 
le veloped to meet the needs for guided missile use was 
hermetically sealed type rated amp, 
nominal coil resistance 240 ohms for 26.5 volts 
for ambient temperature range 125 
external linear and rotational, 
and acceleration, obtained means 
of a counterweight on the plunger type armature 

metal can. In the contaet chamber which contains the 
operating mechanism, the only materials are metals and 
used for the contact springs beeause its high con 
ductivity and relatively good stability ai high tempera 
tures. All jotnts are either welded or riveted. Every part 
the mechanism thoroughly cleaned being 
i sembled and cle al | Is done just 
the final sealing remove unvolatilized traces 
very promising on uniformly low contact 


resistances 


- 
by 


separate can and organic 


- 


Following the cleaning operations, all of the assem 
bling and adjusting are done type 
room, provided with filtered air slightly pressurized with 
relation the surrounding areas. The personnel 
room wear nylon dacron clothing and caps 
assure dust-free atmosphere. 

Contacts are gold-plated palladium, and pres 

Sample Pype 100 relays have suecessfully passed eul 


rent overload and the resistive load tests of MIL-R-25018. 


also higher current values amp amp 
volts) 
low-level dry-cireuit testing, sample production 


relays were given initial life test 36,000 operations 
Some of them were then pul on a vibration machine, 
One the units was miss-tested ambient 

Low-level tests carried out units that did not have 
the hermetic seal covering the coils satis 
factory operation the start, but after approximately 
the relays began show misses 
another thousand were missing con 
sistently. 

In connection with low-level circuit tests, it) was ap 
parent that even small traces rosin flux inside the seal 
ance. Mr. Martin indicated that it is too early to have any 


sealed relay mounts were subjected vibration Style CA, standard mounting two studs; 


Style CB, three-stud mounting per 24115 (USAF); 


Style CC, 


modification with reduced mounting studs permit full 


seating on annular ring: Stvle CD. mounting flange shifted to center of gravity. 
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conclusive date the reliability this type 


relay after long periods of idle storage. 


Mercury Contact Relays 


answer the problem contact contamina 


tion, particularly dry cireuits, the mereury-wetted 
contact relay invented the Bell Telephone Laboratories 
and manufactured Western and Clare 
its advantages dependability and freedom from main 
tenance over long life: 


named 


high sensitivity, fast 
operation and low resistance. 


small size, 
capable ol 
handling amp with contact 

Relay coil outside the glass envelope which 
the armature, contacts and pool. The movable 
magnetic armature carries platinum ‘T-shaped contact 
which engages and disengages two fixed make and break 
contacts solid The mereury maintains film 
over the 


coating ing surfaces the moving and 


stationary contacts. The armature contact delivers met 


cury the stationery contacts 


physical engag 


mercury and a 


armature assembly 


capable 
high speed with The 


time just 


operate 
watts input the Release time about milli 


It Is possible 


under with 
to drive the switeh at speeds up to 
Loo operations per see, 

Nominal life expectance one billion 


conservative. The actual life has been estimated at 40 


One the most desirable features the relay 
Welding the two wetted metal contacts 
unless the maximum current limits are 
With proper protection, the 
present is sullicient 


vreatly exceeded, 
amount mereury 
break 


. fora product of not more 


and 500 volts make 


than 250 va. usually consists 


series capacitor and resistor shunted across the contacts. 
cireuits where currents only few roamps must 
controlled. 


relay especially suited transistor drive, since 
the core contains only small volume magnetic mate 
rial and hence has little inductive kickback. The relay 
operated much off the vertical with 


Rotary relay cou 


ples rotor to contact 
attached to 


rotor, Two coils are used 


magnetic disk 


allowing twice many 
turns and the 
power 


number 


y mg ews 


lO 


| 


y mfg ew 
Fig. means used sealed relay cans reduce 
excursions 


out the operate release characteristics and 
up to OO dee if slight timing 


position sensitivity bars from many military 


variations can tolerated 


contact relays find their great 


sorting tabulating and data-processing 


Effects Vibration Relays 
effect: of excessive 


problems that airborne relays have 
eral speakers tests reliability under condi 
vibration exposure was studied at the Autonetics Division 
Maschmeyer, rectangular contact springs are much more 


former 


a tapered spring 


times greater than the 


latter for equal loads. Besides the 
unit distance is only two-thirds the foree required lo 
deflect the rectangular 

Relay 


chatter 


mounting desiens also contribute to contact 
When tested at through 
from 2000 eps, relays 
three-quarters the styles and 
relays did show 


the frequency range 
chatter whereas 


Some of design modifications needed to get hermeti 
cally sealed relays past vibration tests were 
John 


electrical engineer, Guardian 


yl) cps at 10 £ 


re lay’s 


fundamental resonant points are within this range. He 


Schematic diagram (A) SPDT 


ing-type ball relay and (B) self-returning type 


illustrated one Fig. made aluminum for 
lightness with beads for The mount- 
ing bracket fillets 


for additional rigidity. The relay itself mounted within 


is welded to the can and has solder 


the can both sides and Use plastics com 
pression seals helos keep the header weight Internal 

The rotary type relay, Fig. has advantages over the 
clapper type regards vibration but not 
producible mass production because the 


extremely close tolerances required 


Shockproof Ball Relay 


Many attempts have been made to produce radically 
shoe k 


ball armature relay 


new relay mechanical systems that resist and vi 


One such the invented 


both as the armature and as the moving contact. The 
pole the fixed contacts. the 


latching relay shown at A in Pig. 7. due to unsymmetrical 
between the two pols s and the permanent mag 
net (shaded), the ball is attracted to the left pole When 
the coil energized direct current, the 
(Ny) will re pect the ball and the right-hand pole (S) will 


air { 


The ball will remain in its new position after 
the coil is de-energized 


position polarized and a DPST non polarized Standard 
used 


bearing balls are plated with rhodium over nickel 


to conductivity 
Parts of 


an nial hermetically sealed) switeh 
parts are magnets which provide the relay 
mounted the 


flux and These magnets are 


side the capsule and the flux operates through its thin 
wall The 
other 


into one the dimples 


Loein. diam capsule shell has been swaved to 
ei h 
magnet has one hemispherical end which fits 
The swaged spots protrude inte 
of the tube, so that as the ball rests on them, 
it is centered in the tube 


these capsules pole pleces elec 
trically 


insulated from the capsule shell 
seals. The working air gap between ball and pole 
pieces very small, and the ball actually rolls the 
short V-track 


plus the pole which the ball contacting while rest, 
Thus 


mounds which two points, 


provide three-point support for the ball. will 


withstand vibration all directions. The two-point sup- 


parallel electrical contacts which improve the switching 


port the two flux paths and 
reliability. The contacts are sealed dry nitrogen. 

required cause spurious contact action 
1200 depending the design the relay. 
that higher 
could achieved relay designed for that purpose, 


These same relays withstood 
POO) cps 


the loss some sensitivity. 


chatter. 

One of these latching relays. with a working air vap of 
about had break time 0.6 
2.4 


to switch it. 


make time 
and required watt seconds coil 


eneryy 


Shock Testing Equipment 


One the present shock testing 
is that 
the three 
fail the other 
repeated the same machine. What needed 
a readily reproduc ible shock test. Charles Packard. chief 
Ine.. built 


under contract his company that features ible 


dures device that passes test any one 


hammer sand spring drop 
even fail the 


may two. It may 


engineer, described a 


results, 
of SOO 


the carriage imbeds into lead slug. Vhe unit illus 
trated Fig. The anvil consists column cold 
rolled steel diam mounted heavy steel foot- 
The lead hardening grade virgin material. 
Mr. Packard demonstrated the tester. 


with solid “thud.” There rattle crash. Using 


It comes down 


the fundamental laws charts have been worked 
obtained from the free-fall 
height and the depth punch penetration 


out from which 


Vibration Equipment Design 

Higher 
design problems well those the com- 


testing has magnified 
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Fig. (left Subminia 
ture capsule-type — ball 


relay 


hig right i 
tester ha <teel punch on 
botiom of « riage that = 


motion testing Large 
ments foree the test equipment provide 
flexure that will not fatigue under millions 
large-deflection metallic flexures will have resonances 
the operating range of a 3000-4000 ¢ ps exe iter, and there 
lore COT itt desien are necessary. 

Velocity signal are essentially ruled out 
the higher frequencies because the voltages then approach 
zero Whereas stray pickup “noise” from and 
stray fields remains the same. avoid moving-element 
weight penalties. tables are made deeper and 
liquid cooling the exciter, heat-dissipating 
capacity ten times that air cooling can ob- 
Driving force can doubled, thereby 
the available design exciter rated 1200 
foree with no-load axial node resonance above 3300 
eps. Unloaded with oil cooling LOO 

power supplies for the drivers are replacing 
generators for the higher particularly 
where random motion testing 
load laps the transformer and capacitors are 
used the amplifier the exciter load. The kva 
the entire frequency particularly for random 
motion testing. The amplifier should also 
supplying peaks three times the rms 
necessary obtain flat overall response 
the system the input data are reproduced 


faithfully. 


Effects High Intensity Noise 


addition studying the shock and vibra 
discover what any. high intensity sound would 
results investigations made Armour 
Research Foundation under an Air Foree contract. The 
work was carried especially constructed sound 
box, based on the reverberant chamber principle, that 
is. the walls were highly reflective non-absorbing 
loud speaker driver used for The 


chamber size cube 


A sSPDI telephone Ly pe relay: a 4PD1 


plun; er type, and a sensitive high speed polar relay con 


sealed designs: 


taining dual coils and mounted on an octal base. In the 
first series tests from LOO 
eps and “white Sound levels 
ind 135 dh were applied In the second series, all excita 
tion was at the maximum obtainable sound level and 
measurements in contact resistance were made, 

None the acoustic tests caused failures, and mal 
functioning was observed only for the 
relay, due to inadvertent Opening of the closed contacts 
Variations the relay contact resistance were observed 
during the de-energized tests the telephone type relay 

were observed during tests the sensitive polar relay 
When the relay was strongly energized, the contact re 
variations were reduced considerably 

1 ohm would be Uniinportant, However, when the relay is 
handling extremely low-level the noise 
venerated changing contact resistance easily could 
obseure the signal. In the case of servo applic ation, the 
changing contact resistance and their resultant 


eles tru al Hose could random Pespotise or hunting, 


Gases for Sealed Relays 


Nitrogen with helium tracer permit leakage rate 
measurement with a mass spectrometer ts the most satis 
factory filling gas for hermetically sealed relays 
ing William Brown, General Hermetic Sealing Corp 
The mixture is not toxie nor corrosive, nor is it ex 
has good thermal (6.47 com 
pared with 32.7 for Its 
dielectric strength is comparable to dry air and hence is 
high enough not require increase contact spacing 


the operating range any military specifieation 


Radioactive Leakage Tester 


method leakage testing small hermetically 
sealed Components using radioactive pas, called Radene, 
Ine. The gas shipped form 
and diluted with air nitrogen before Parts 
tested are plac ed ove rnight in a sealed tank into which the 
radioactive gas introduced less than atmosphere 
differential the pressure within the part. The gas 
will enter cans that leak, and after the outer surfaces are 
later decontaminated, a radiation detector will show up 
the 


the number radioactive molecules 


the enclosure. 

measure leakage rates low per 500 This 
rate much lower than any current military specification. 


less than that of a radium dial wristwatch. 


Reliability Problems 


Tubes can no longer be blamed for almost all the un- 
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Curtis, lead systems design engineer, Chance Vought Air- 


flight missile program follows: 


0.004 


He noted that there were twice as many tubes as relays 
each missile 

firing may cause serious chatter of contacts. Accelerations 
measured from this Ly jn of shock excitation. 

flimsy chassis mounting bracket 

major area relay trouble 
not only dry but also average cir 
Cults 

overcome some these problems, Chance Vought 
has heen Usinp improved sealed telephone ly relays 
chassis are preferred reduce resonant vibration and 
use relays with normal 
Side mounting relays improves vibration capabilities 
holding the part near its center gravity. Another 
increasing vibration resistance multiple 
lays paralleling contacts. This has been found 
he an excellent way of increasing the reliability of dry 
wipe But Mr. Curtis saying that even 
the better relays now being obtained are 


reliable enough for piloted 


Standardizing Relay Specifications 


Lack uniform quality relays can traced the 
reliability seetion Northrup \ireraft, Ine. The military 
ervices have attempted to overcome this situation by 
military specifications and standards, 
authors said each attempt had fallen short of the goal 
ha been the inflexibility of the speciti ation format 
industry consolidation requirements also 
have failed to achieve results 

Messrs. Johnston and Sumner sugvested that the answer 


to the problem is to have users and manufacturers vel 


| Movot of self-seal a- 


7 | big. 11 
y seal ac operated relay. 


actual requirements the using industry whole 
rather than requirements peculiar only one 
first step impress upon all persons involved 
the design equipment using relays. the importance 
the benefits derived from using only standard 
parts. The relay manufacturer could benefit himself and 
the industry immensely if, instead submitting the 
desires the buyer obtain specially designed 
would support application engineering group for 
the sole purpose helping the industry adapt standard 
relays the application. 

envisioned that well chosen committee, properly 
headed. could he capable of establishing a fxroup of 
standard relays that will satisfy majority the appli- 
cations. ation must drafted that provides 
coverage for relay types not within the scope ol present 
This idealized specification must 
flexible that relay types may added and new 
incorporated without major overhaul the docu 
This suggested specification consists two parts 
section and group individual relay 
tion sheets. The latter would contain data on mechanical 
ratings and the various tests which the relay would 
submitted, also the Inspection tests necessary to establish 
levels for that particular relay. 

the present specifi ations, a single AOL and quali 
hieation approval procedure must he specified for all 
relay types covered the applying the 
same acceptance criteria to all relays. it becomes im 
possible to make acceptable ‘ ompromises to obtain relays 

If tests procedures were written up lor eae h ly pe. then 
shock durability, for Instance, could he sacrificed for an 
improved changes were made the relay 
art, revisions could made the individual specifica 


tion sheets without reprinting the whole specification. 


D-C Inductive Ratings for Relay Contacts 


completed and problems shock and vibration 


Corp of America. that determination of inductive 
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rating contacts might intriguing problem 
relay engineers tackle. proposed few “oround 
rules” establish common agreement methods 
test. 

Since the key inductive ratings the dissipation 
inductive energy, the first step would set 
standard source power (such lead storage 
tery), standard test inductor and 
broad specification of certain electrical and design re 
quirements, Mr. Kast described one Ly pe built by RCA’s 
transformer department that flat 
inductance over current range 0.5 d-e amp. 

Contact failure caused various factors, including 
material, gaseous environment, opening 
degree cleanup, relationship, gap, and 
bounce on closure. All these factors can be controlled by 
Life tests are important early failure 
can occur, 

Mr. Kast concluded by saying that it is not sufheient 
merely rate relay inductivity given current. 
tually the manufacturer has check out his relay 
family standard inductors, and individual relay charts 
have worked and integrated with the require 
ments of the relay user. 


400-Cycle A-C Relays 


Development relay capable switching 
Naval Air Development The 
corporates polyphase operation with single-phase 
eliminating the need multi-pole switches 
Two Ly pes have been developed i self-seal-in Ly pe and 
a polarized one, 

Figure 10 shows the magnetic circuit of the self seal-in 
relay. Coils are spiral wound d-mil grain oriented cold 
The case cut into two parts after 
bonding and the coils are then arran red is shown. The 
two movable cores are welded operate pair, but 
the two coils produce two independent fluxes developing 
torques about common pivot point. 

shows the relay wired into 


}-phase LOO-cycle power system The relay is controlled 


top) and Coil was 2.8 each case 


from one phase the polyphase power Closing 
the control energizes the pick-up coil with phase 
voltage and pulls the armature the upper gap 
(Fig. 10) with pulsating soon the contacts 
close, line voltage deg out phase with the phase 
voltage V,,, is applied to the seal-in coil (see vector 
diagram). The two coils are designed produce equal 
pulsating forces both air gaps, resulting constant 
non-pulsating armature torque, When the armature-core 
the closed position, the air gaps 
are reduced zero, resulting very low operating 

Opening the control switch will de-energize the pu k up 
coil, reducing the armature torque to a pulsating value 
half the original constant armature Spring torque 
will then throw the armature the de-energized position, 
opening all the contacts and de-energizing the seal-in 

Mr. Coppola also deseribed 
flora polarized re relay. Developmental models ol these 
relays perform within reasonable limits military speei 
fications. The operating coil currents 
aimipere range pick up and drop-out voltages are 
approximately 60 and W per cent of the rated phrase 


voltage. 


Results Relay Life Tests 


the first failure group say, this 
purpose automatic test panel was devised the RCA 
Defense Engineering Products Division to enerpiazt and 
de-energize the test relays at | eps. W I. Weir of that 
division said that the electronic control was designed to 
stop the test upon the first failure group, 
counter totalled the number of operations Neon lamps 
indicate the ty yr of failure. such as loaded contacts. open 
the end of the tests. the sealed relays were cut open and 
examined for defect 

were made with coil currents 3.5 and 
ma. Raising the coil current increased the operating speed 
ind the temperature rise On the other hand, the tests 
showed that the lower coil current gave longer 
marily due lo dec te asead operating speed and le sened Con 
tact bounce. Three contact loads were carried: 2.0. 0.75 
tributes much less the failure pattern 

most surprising result observed was that regard 
apparently the life the relays. Compare the 
two sets curves 12. Improvement life more 
pronounced for the relays carrying the 20-milliamp 
tact that contact resistance may 
chief was that films are more 
likely to form on contacts at the higher temperature but 
stable and therefore less likely the 
contaets. Ao further conclusion of the tests was that a 
higher reliability will achieved 
amp than going from 750 down 

plea the user supply needed information 


the relay manufacturer assure the application 


of an available relay structure to a new applic ation. wae 
made chief engineer, Potter Brumfield 


ontinued on page 254) 
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Dypieal fontinuenu proces machine with automatic instrumentation and 


Computers 
for Machine Control— 


Once the province the quality-control and 

have been slowly creeping into control how 
design packaged computer around basic quality control principles 

simplify the task automatic machine This first two articles develops 


control functions set the for step-by-step computer 


machine tools, they can more cconomical than open-loop machines 
brand are primarily terms per unit work even though they 
they are preset perform operation are “loaded” with control elements. Machines made 
original servos can correct considerable machine drift. addition 
reliable, accurate performance demands that they built manually, 
exacting tolerances heart such feedback control analog com- 
the other hand, automatic machines with corrective puter that compares process variables with 
feedback (closed loop) are beginning demonstrate that standard and signals the amount correction 
nO FLECTRICAL MANUFACTURING 


¥ . 
| 
: 


analog computer for solving the statis- 
tical equations peculiar quality con- 
Its primary application auto- 
matic machine tool correction. 
Computers today run the gamut from 
building-size electronic “brains” down 
miniature instruments. Indeed the 
term “computer” can applied 
host devices with little common 
except mathematical 
equations. Even the specialized class 
takes many 


solve 
forms. Some are used for 
positioning, others for sequencing. And 
they can analog digital. Each 


plied power Machine control computers are 


designed selve particular equation 
set equations. 

The general field analog computer 
design was well covered earlier 
series “Analog Computers for Machine 
Control” George Amber 
TRICAL MANUFACTURING, Aug. 1955, 
and Oct. 1955, 145), describing 
standard building-block computer com- 
ponents and how combine them 
solve specific equations. 

this two-part Amber 
brothers will show how design analog 
computers for feedback control from 
automatic gaging transducers. This first 
part simplifies the complex language 


series the 


fall below 


easily 


the lower 


and mathematics statistics present 
the basic formulas quality control 
computer must solve, and then shows 
how translate these formulas into 
computers for continuous 
such sheet rolling, wire 
Part tackles the more 


challengirg problem designing ma- 


processes 


drawing, 


chine-mean computers for discontinuous 


piece-part production, and concludes 
with the design complete 
puters for both types processes, in- 


feedback 


setting and 


corporating control 


chine 


variation 


easy and build with readily available standard 
The most straightforward design approach 
that “quality control.” 

Machine Variability. industrial machine 
subject inherent variability. This variability the 
natural dispersion the machine process. the usual 
case machine has average (machine mean) value 
performance. Each element 
falls either side this machine mean, 
ing machine, set grind pins may 
pins whose diameters range from 0.999 through 
in. These will follow the normal distribution with 
1.000 the average diameter. 


Ma hine 


such recent history the machine 


diseussed here. excludes any 


(wear wheel. 


environment (temperature). of 


mechanical linearity that would 
in an abnormal probabil distribution 


readjusting the 


Generally. an 


assignable cause 


readily cores by 


merely 


say from an exceedingly dull tool, requires snore involved 
correction 


\ fully automatic closed-loop machine will determine 


its own performance (by measurements of its product 


compare the measurement the 


a standard, and then self-correct its performance hy 


means power servos. Such self-correction would 


most desirable but poses design prob 


lem For machine from the 
dispersion normal functional 

the pin diameters above fall within the 
range 1.000 0.001 any single measurement may 
from 0.999 1.001 Then measurement 1.00] 
compared with the design reference would 
cause the power servos reduce the diameters 
parts in. However, the diameters would then run 
from 1.000 in.: the could 


through 


Any attempt the machine control for 
each individual measurement doomed failure. 
disregarding the normal the individual meas 
each 


urements could easily cause the machine 


natural variability the machine, probably resulting 


less satisfactory overall performance than 
tained from non-corrective open-loop control 
system. the closed loop machine control 
stability 


the price for 


that machine should set the average its pet 


the 


setting Is 


average its actual this 


hig é discontinuous 


{piece 
machine 
responds lo feedback 


from selective 


grinder 


signals 
segregation checker to 
process controller 


Table Machine Control 
Terms 


The following terms are defined they are used 
control engineers, mainly connection with auto- 
mation, machine tools and manufacturing machines. 
Mathematicians, statisticians and the process industries 


may use some these terms somewhat different 


Continuous Variables: Dimensions product that 


continuous im nature Examples: The thickness of 
wire, tubing, fiber, strip, 


Discontinuous Variables: Dimensions piece parts 


usually size weight. Example: Automatic 
machine products, 


Integration: The process continuously summing 


continually integrates the instantaneous power de 
manded 


Mean Continuous Variable: arithmetical average 


equal the integral divided the elapsed time 
Example mean (average) power 
demanded system would equal the watthour 
meter dial reading, divided by the time of integration 
Variates: individual measurements 
dimensions upon which machine control 
based, Example: machine grinds pistons 
variable upon which machine control action 
based; the individual measurements the pistons 
control sample are the variates 
Summing: Adding up the variates COM prising the con 
trol sample discontinuous variable upon which 
machine control action based. Example: 
ums the individual weights the items the plat 
The control sample the number items. The 
discontinuous variable weight this case 
Mean Discontinuous Variable: sum the 
dividual variates (in the control sample), divided 
the number ot variates sumune d Example: The mean 
(average) weight items platform equals 
the total weight (sum), divided by the number of 
Control Sample: The group piece parts upon which 
specific machine control action based. The number 
of items in the control sample, and how they are 
depends largely statistical considerations 
Overlapping Control Sample: new variate included 
the sample the oldest variate from 
the sample. Example: has been 
there must hydraulic pistons sample 
a. For a continuous overlapping control sample the 
2 64 6.6 Fs 4 8: etc. 
For programmed overlapping control sample new 
variates are included and old ones simultaneously 
dropped from the sample, with 
predetermined program. 
For random overlapping control 
variates are simultaneously included and old ones 
count 
Batch Control Sample: The entire control sample 
selected and disearded from the production process 
as a group This group selection of variates, too, can 
continuous, programmed, random 


~ 
te 


curve distribution dispersed over the range the ma- 


chine’s variability. The machine setting falls the center 
line this distribution. 

So, adjust correct machine, either manually 
automatically, the operator must first determine just what 
the average performance is. machinist setting 
production machine would likely make trial run 
and few sample determine the range 
his measurements and then “split” the range, 
indication actual machine setting. less information 
determine the machine setting true arithmetical 
average primary machine control com- 

Statistical Terminology. average 
quality control technique based The actual 
involved are familiar, but the vocabulary 
employed The computer terms that will 
used are summarized Table Before discussing actual 
computer design, however, necessary 
some basic statistical concepts and terminology. 

Both continuous and discontinuous variables 
considered, For the most continuous 
encountered process machines similar the rolling 
mill Fig. Instrumentation continuous process 
is somewhat more readily accomplished than is the in 
ous process machines, such the grinder Fig. will 
developed more fully 

term refers the manner 
which the dimensions the variates are 
voltage analogs for the computer, and how the various 
measurements are selected and 

Mean. fierage and arithmetical mean are one and 
the same, both being equal the sum the values 
the items being averaged, divided the number items. 
example, the average diameter pins the total 
all diameters divided Algebraically this can 


be xpressed as 


means add all the 


along a continuous product) 


Where the variable being averaged continuous, such 
the thickness sheet steel, sample measurements can 
the case ol prece parts. We { ould by choice sample every 
ft. every foot even every in. The closer the meas 
urements. the likelihood overlooking extreme 
thickness variations that might oceur between 
spection points. Measuring all points along 
continuous process item common The sum 
the instantaneous measurements fixed when 
the product moves constant rate, equal the 
time integration the instantaneous measurements. The 
longer the time of integration. the more points are 
summed up. the time integration continuously 
instrumented (measured) variable, divided the elapsed 


time this integration, equivalent machine 
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Ls 


mean of the variable. In this case it would be the aver 
For continuous measurements, equation 


hee omes 


Where 


elapsed tine of integration 


are number methods for solving equations 
and (2) means special-purpose analog com 
puters. interest note that the integration process 
represents higher mathematics than does the summing 
diserete units, but the actually simpler the 
case the integrator. This because the summing 

machine has other applications addition 
being the basis for machine adjustment. 
quality control 

Mean-Square. 


(compar ison 


sometimes used rather than the mean. can defined 
the mean of the squares of variates, or the mean of the 
squares the instantaneous values continuous vari 
Substituting for 


we have 


equations (1) and (2) 


of discontinuous variates dinenston ol pruece 


meat 


for the case of the continuous vartable 


urements and reference standard considerably 
the mean-square used the basis inte 


rather than the 
Root-Mean-Square. A third concept whose useful 


ness will be ce veloped later is the root-mean square, the 


Jucer 
Power servo f adding 
tool positioner surements 


diagram piece-part machine tool with 


quality-control 


designing quality-control 
the 


relationship ol \ 
and 


square root ol the mean square Dakine the square rool 


both sides equations and (4): 


for the case of discontinuous variate 


for the case of continuous variable 


Root-Sum-Square. When assembly made 
accumulative parts, the tolerance the 
sembly equivalent the root-sum-squares (rss) the 
quently interpreted engineers. The rss the same 
the rms with the exception that the sum the squares 


where is the tolerance of each them in the assembly and 
tolerance of the assembly 


Standard Deviation. true normal dis 
tribution of a variable or variates, quality control tech 
niques permit the veneral characteristics of the entire 


control computer 


Sample Allowable 
dispersion 


setting 


howing disper 
of machine pertormance 


incorporating feedback 
records 


De 
\ (2) 
ot 
} 
, 
a> : 
\ \ \ (5) 
\ 
Machine correction signal (feedback 
| 
| (J) OQ 4 
center ba Excessive dispersio 
setting setting ficates detective tool ov 
Parts in continuous L 
f 
huttie o veyor to next machine 
Machine standard 
mean deviation 1 
trip chart trip chart 
nachine performance 
ay 


Table for Developing 
Machine Control Computer 


Equation: Write down the computer function 
algebraic equation form. 
terms necessary make the equation more 
compatible computer solution 

Mathematical Block Diagram: Kepresent the 
equation block diagram form. Indicate 
each mathematical operation involved 
equation by a block. Show the analog signal- 
of variables, and their functions, by mean- 
directional lines connecting the block- 

Computer Block Diagram: Keplace the math 
ematical function blocks computer blocks 
that represent basic computer units capable 
ol ace omplishing the mathematical operations 
required 

Computer Functional Diagram: 
blocks symbols actual com 
puter units and output 
all computer signals and arrange the symbols 

o that the diagram shows the “functional 
flow” of data and = control signal in the 


Show what “packaged” amplifier- 


discriminators, servos, ete. are used 
Table Ranges and Rates: Compile listing 
frequency, ete.) and their maximum 
ranges and rate Also the ranves and rate 
of the analog component and Joie kaved unit 


taming maximum re olution and ranges for 

highest Determine the seale 

equating mae hine variable to their an tlogs 

Also determine thie cale factor between 
analog operation 

Computer Schematic Diagram: the com 
puter funetional diagram to show the caleu 
lated value of computer constants such a 
scale factor gear ratios 


lead-la 


rule wid damnit Also show the value and 


resistor 


ind filter network constant 


rane of the driven component uch as 


first is the mean \. already discussed Phe second criteria 
the standard deviation (sigma). This equal the 
each continuous variable, from the mean. The 


deviations are 


Note: Equations (8) through are for 


) 
variables, if is replaced by / ( dt 
n i Je 


x dt t ¥dt x 


5—Mathematical block diagram computer 


develop the mean for continuous variable Steps 


can be simplitied to familiar expressions by 


quations (3) and () 


NO\ \ (10) 


\ \ (11) 


the individual minus the square the mean 
relationship takes the age old graphical form 


Using complex alvebra notation 


With these equations @ computer can he easily deve loped 
to automatically solve for o. There are several methods 
for computing from the mean and the 
root-mean-square to be demonstrated in Part TL of this 
irticle 

Computer Applications. ready 
plication both open loop and closed-loop machines. 
open-loop machine computer would serve qual 
ation ol machine rlormanes ih ol \ and uo. 
dial readings tape The mean would tell 
the center line machine performance. The 
standard deviation would give immediate indica 
tion the machines range variability. 
exceeds the plus and minus design tolerance, the machine 
could not for 99.7 per cent all parts fall 
within the o range. And any change in would 
indicate requiring resetting retooling the 
machine 

However, the real pay off when fully 
machine control typified Fig. where the 
machine has built-in computer for solving both machine 


mean and standard deviation The 


adjusts comparing reference and sounds 


| t 
: t 
¥ 
tre 
te 
\ 
\ \ (ih) 
ee 
| | () 
n 
h 


ing the funetions and available methods 
forming the required operations. Table 


when going out bounds. Before long, qual 
ity control meters and automatic control through qual 
ity control cor iputers will bye commonplace on industrial 
machines 

quality-control readout, computers extended 
accumulative parts The natural tolerance 
a machine ts equal lo the effective tolerance ol 
assembly the rss value the individual tolerances 
Likewise. the effective standard deviation several sepa 
rate standard deviations equal the rss the indi 
vidual 

kquation (7) shows the relationship of the tolerances 


relationship the sigmas follows the same form: 


} 


| Hote tee Ibo . volts ~ 
Positional feedback voltage 
Timer progremmer t 
Integration time setting 
diagram computer for Fig using 


rate servo integrator and Table 


Note that both voltage position analog are 


available 


ILLY 19% 


hig 8 Packaged serve im 
tegrator suitable for hig 
This Transicoil unit combines motor-generator 


gear train and potentiometer 


vhere ao each individual accumulative standard dey tl 

tinuously the individual machine natural tolerances at 


each station of an automation arrangement to determin 


if the end result. the accumulative subassembly. wall be 
and control LOO per cent and no-vo 


setting hivh and low references and using 


propriate seleetion 


and Computers for 
Continuous Processes 


The basic steps in deve loping a control computer on 
preparatory bread board prototype model 
tryout of the tentative design. are outlined in Table Il 
ach step however. is more than a mechanical routine 
object not merely accomplish that phase the 
computer design, but with the simplest 
and with the least amount components and units that 
can the job. hniques selecting components are 
discussed in the references to be listed at the end of 

theory not required for machine computer design; the 
actual shown here are pre-engineered 
packaged devices. It is not uncommon for computer 
servos overdamped and overpowered 
application and permit using one basie type 
several computer systems 

Following, are developments and computers 
accordance with steps through Table Step 
and the more steps actual are 
beyond the scope of this series 

Scale Factors. |hie first step is to write down. the 


tion form Repeating equation (2) 


. 
J 
i 


7 


block diagram computer develop the 


mean-square X* of X,. Blocks 2, 3 and 4 are same as big. 5 
NIFGRATOR M 
ery ype e me 
hage 


hig. 10) Computer block diagram for hig. 9 


Fig. 11) Funetional diagram of squaring circuit for block | 


‘ . 
of big / using servo motor to drive cascade d potentiometers 
ern 
verte 
te “ ~ 
a“ 


hig, 12) Alternate “quaring circuit using thermal converter: 


resistor heater 


where continuous process variable being 

trip 
\ Phe mean or arithmetical average of the continuou 


variable \ 


The elapsed fie of mtegration 


should recalled point that these computers 
are analog devices. They not operate directly the 
process variable, but analog voltage shaft rota 
tion that equivalent the process Some com 
puter workers use upper case letters to represent process 
variables, such They use lower case letters repre 
sent the analogs these process variables. For example, 
analog signal (in the form voltage shaft 
rotation) would represent the process variable 


called the seale Example: analog 
signal represents movement measurement 
in. per volt. this case, must multiply the 
voltage output get readout terms the 
process inches. The computer 
the accumulation individual factors, such 
ratios and gains, at the various stages of the computer. 


Therefore. the analog solution of equation (2) has this 


j 
\ / rdf 
where analog of \ 


k =seale factor, equating volts to inehes, of equating 


form: 


the seale factor most important and op- 
erating cannot fabricated without due regard 
seale they usually need not introduced until 
computer deve loped directly from the process equations 
through step the development. The equations that 
follow this article are consequently process equa 
without 

The designer must be aware. however, that sé ale fae 
tors are implied whenever process equations are used as 
know what ranges factors are usually encountered 
with computer that component 
rangements leading impractical seale factors 

Developing the Mean cites the 
puter equation and presents the mathematical block dia 
design This illustrates steps and Table 
block represents mathematical Block 
indicates that definite time limits exist. 

computer block diagram illustrates step 
The several atlable methods of performing eat h 
computer-mathematical operation are compared 
computer design. Most computers require 
trol done manually. not uncommon 

Selection of the method for performing each operation 
leads step developing the computer block 
hig. \ servo-type integrating computer ts somewhat 
more than one using integrating motors 
meters. The servo integrator especially suit- 
however, for computer output the form shaft 
rotation to drive rotatable components such as poten- 

(4-) the servo amplifier input, Fig. repre 
sents the input The indicates that 
the feedback signal subtracted from the input signal, 
the amplifier input. Under normal conditions, between 
shown, causing positional servo exist. This 
tional servo drives the slider the integration poten 
tiometer zero which “homes” the integrator 
servo shaft preparatory the start the next integra- 
When the timer-programmer initiates integration 


lishes integrator (rate) servo. until the end the 
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a 
4 
4 
me t 
| 
| | | | 
; 4 T 
: fier > ) 
f 
| 


Power 
A } omplitier 

mal converter, shown 
ally in Fig. 12, for developing | 
the square voltage analog 
use feedback this “squar- 
the square-root of a voltage ana TF 


log: details Part 


time The dial introduces the 
and sets the 

Developing the Mean-Square illus 
trates steps and for developing mean-square com 
diagram shows that substantially the same Fig 
plus squaring operation. the square the variable 
was already available. blocks and would 
Some transducer develop electrical signal 
proportional the square the process variable being 
instrumented, squaring device wouldn’t necessary. 


5 and 6 
shows that computer can also used 
computer, shared time basis, switching the 
analog input between box and box Fig. 10. 

Squaring Circuits. servo analog signal 
Fig. not the simplest squarer that ean used.* 
whenever the variable already the form 
shaft rotation, the servo proper would 
quired, The two cascaded potentiometers R, and R. 
mounted the would perform the squaring 
function Or, single non-linear square-function 
potentiometer could used instead the two cascaded 
linear potentiometers. 

Where the variable the form electrical 
signal, thermal converter can used, Fig. 12, with 
amplifier raise the power level the input signal. 
main advantage thermal converter that has 


computer diagram tor developing 


mean-square combining thermal converter, integrating 
motor and timer Integrating motor 
function servomechanism Fig. 


15 (right) Hermetically sealed 
Summers Gyroscope integrator consists of 
sensitive integrating motor coupled 
gear train potentiometer, suitable 
for computer application, 


Therma 
nverter 
| | Integrating 
| motor 
| 
| i= 
| 


Timer - programmer 


moving parts and readily avatlable component 
13. 
functional mean-square computer diagram 


14 combines a thermal converter with a sensitive inte 


shows typical integrating-motor-potentiometer 
sembly. 

Between integration contacts and 
open; and closed, This the 


voltage at the slider of integrator output potentiometer 


A 
TIMER 
PROGRAMMER 
develop \ for a metering computer 


% 
ee 4 
| TH! | 
| 
voltage 
4 | Q Integrat fn time control 
| 
sat 
*For opera f this part rcuit, see “Ana Con fos 
JULY 


(A 


\ = 
> ( -\\ 


ts the General Blectrie Pacifie thickne 


lor yarn measurement, Lott incorporates com 
puting, timing and eyeling cireuit. to indicate 


both \ md \ 


drive the integrator This motor integration 
drives the slider to “home position, where there is prac 

allowing the integrating motor shaft rotate 
proportional the input the 
revolutions the motor shaft, and the 
the are proportional the time integral the 

the termination the integration cycle, opens 
stopping the The voltage the slider then pro 
portional and available for control purposes 
Before starting the next integration, contact TP, opens 
and the integrating motor 
shaft and the slider. 

Metering Computers. frequently possible 
develop the integral without the use 
servo integrator, This can means 
block diagram computer using integrating instru 
Such instruments must used with appropriate 
liming, programming, Consequently, 
such instruments ace commonly used con 


junction with rack cabinet that houses 


Typical packaged metering computes 


@® 


ter provide «a low-cost 


method of integrating 


B mean-square \ 


for read-out purposes 


the instrument, associated control 
sory Examples “packaged” and integrat- 
ing instruments, are the evenness integrator 
Fig. and the standard deviation 
computer, Cedar Engineering, described 
Part 

simple method computing the integral 
shown Fig. 18. amplifier usually necessary, 
shown the diagram, when working from 
method are that cannot reset and 
dial readout, making well suited for experimental pur- 
poses, and its unlimited integration capacity makes 

Integrating instruments, specially designed 
the quality control analysis continuously moving ma- 
terial processes, are ready-made metering computers. 
the end integration time they read out the 
mean and mean-square directly, shown Fig. 17. 

Final installment this two-part article will detail the 
step-by-step design computer develop for feed- 
back control piece-part process. Also 
will standard deviation computers for 


both continuous and discontinuous processes, 
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Applying A-C Motors 


Specific Types Loads 


Air-Moving Devices Pumps and Compressors 

Major Appliances Machine Tools 

Business Machines High-Inertia Loads 
Synchronous-Speed Loads 


— 


few new discoveries changes operating tougher duty making necessary 
principles electric the design efforts specially modified motors more costly types 
manufacturers are record peak. One reason for this standard should remembered 
is the recent changes in’ NEMA) standards that) have the present hieh level of the Amertean economy mean 
prompted the redesign entire lines and that many kinds electrically driven machines and 
new models the the inside-out finer refinements and broader deviations 
the and the high-hp water-cooled large numbers motors ordered under his 
«kin mill motors may be included under the general term fieations 


Lhe for all hi modifi ations come from that problems hye ine enecounte red currenthy 


branch product design motor application fields motor 
The ultimate aims this function has both motor users and The results 
specify motor for any given machine that will the that survey are presented the following pages. 
that machine and will trouble-free order each application follows the logical 
throughout the desired serviee course. these approach the engineer faced with the task 
simple “aims can be achieved by means of a standard selection. He studies the load. environment and other fae 
the demands being made tors first. then finds the motor the this 


ore severe 


next 
enumerates the pes of motors that are press prov 


call for longer higher successful for that 


4 
‘ 
| 
JOHN COONEY, Associate Editor 


— 
Air-Moving Devices 
| eneral cla leu | we | present i tothe ‘ it 
3} that oa thy ise of more motor tham the trom, thee relationship betwee epower and speed 
itt tan cireu othat when any two are Known, the third can be read 
of ar conditioners, electri furnace window ventilator the chart. This nomogram is further arranged that if either 
lishiwasher pace heater industrial blowers and electrons the power or torque required b i partic tlar fan is knows 
quay ent cooler ine UN pour il of quanti product that it an peed both power ind required at any other 
quire electric tate runging trom the matler fractional peed ire readily determined in this case thie 
2 reepower ralin to hundreds of horsepower issues that the power of any given fan varies as the cubs 
baxcept tor carelul matehing of motor torque characteristi of the speed. While the nomogram was developed primarils 
torque curves the the lection the motor lor the application motors equally applicable 
i i tan or blower pole However the te motors for centrifugal pulops or any imilar device it 
echanmieal environmental and economic factors that Nhich the torque required varies as the square of the speed 
i fered ite mal | or power varie is the cube of the peed 
tat the preparation et trator pec torque ile is ruled with Ib-ft on one side and o7z-ft 
i talher exacting tash on the other. The seale in lb-ft is direet reading when the 
Matching Motor ipper rpm (usually employed for integral-hp motor 
j eau dan or blower normall i Proportion il ter thre used oz-tt cale om the right direct re iding if 
equired ob the peed as doubled the torque needed is used. it is desired to re id in oz-tt when the upper 
Live olor need onl cale j used, it is neve to multiply the actual seale 
be vreat enough to overcame the <tatie ol the bearin reading by Uf it is desired to read the torque 
celerate the ta peed herent tare hen the lower rpm the is being considered. it is necessary 
re thee windin to divide the actual seale re b 10 power ile 
= ln the operating range. the motor relatively that divided into watt ind kelowatts on the right-hand 
1! nolor lorque imerease considerabl with a small Hho epowel divisions corresponding to the usual ratings of 
lecreuse u peed. Despite this flat torque characteristic i induetion motor ire marked on the left side of this seals 
load omewhatl sellecorrectin Henee. if a fan is too The peed cale is divided inte two seetions I he upper 
ive for the motor selected, the motor speed drops off. The ection is intended primarily tor use with motors of integral 
orque is required to drive the fan. This prevents the principally intended for use with fractional-lhp ratings 
tron fallin der exce ve loud ind low-voltage ind with the oz-ft seale of torque. One of the main reason 
ould happen ere the load torque consiant lor having two rpm scales is to avoid having the straight edge 
ll speed cross the chart at sharp angle \ second reason is to show 
different full-load ~peeds lor motors of fractional hip than tor 
those of integral-hp ratings. Tt will be noted that the right 
ide each rpm seale marked with the most 
common full-load speeds of induction motors. Phe poles and 
corresponding these speeds are also Any 
intermediate rpm. of course, can be read by using the lett 
ide of the scale The reference axis has been so located that 
in Ingle point on it ean be used as a turning point. and 
full horsepower rpm curve for any one fan 
under any one condition 
To illustrate the use of the nomovram. a dvnamometer test 
i on Fan A shows that it requires PL Tb-ft torque to drive iti 
free air at LLOO rpm. What horsepower is required Lav the 
are being used). The answer 
problem may find what power and what 
Relt-driven attic fan ned the construction used to the reference 


with 48-in. blade marking the point Now lay the straight 
motor edge across this and rpm. Read the 
Manutacturing Co required on the power hich 6:2 


bal ‘ 


re 
| 


Pound-feet (use with integrai-hp rpm scale) 


TORQUE 


| 
it 


Ounce-feet (use with rpm 


Nomogram 


for 


Horsepower 


w 


application 


motors 


Kilowotts 


Wotts 
Rpm scole for motors oz-ft torque 


lo 


SPEED 


an wo 
o a 
a 
2-60-3500 

2-50-2900 

o 

> 

4-60-1750 

2-25-1450 

4-50-1450 

a 

6-60-1160 

a 

25-720 


2-60-3450 


4-60-1725 


2-25-1425 
4-50-1425 


6-60-1140 


fans. (C. 


induction motors 


Reliance 


Electric 


and Engineering Co.) 


25 
=— |O 
=—500 


what above & lige i read on the i 
Lastly issume that a blowers require |! hip to drive it 


i rpm much power how it take to drive at 
OO) rpm and how much 4 hie rating of hip al 
were ittempted to la thre edve acre 


edge would the reference axis well off 


the piper Phi can worded by ou ing the tra 
tional-lipy seale the marking. rather than the 
pi markin lo obtain a poimt oon the reference axt 


Phen a line is drawn trom thi te the 2900-6 pi pout 


power hows that the power requirement watt 
quired can read the torque seale 

hp sizes are normally mounted on the motor shaft, the motor 
exposed the environment the This means that 
the motor may have considerable amount air drawn 
rectly over the fan warm air for 
heating, the fan may subjected extremes ambient 
heating units, the motor may subjected radiated 
These are typical the environmental conditions that 
may affect the perms idole output of the motor by tending to 
decrease its The efleets high 
radiated heat excessive load are reduce the 
expected motor life early insulation failure and require 
more trequent lubrication the bearings 

Those motors having rating 
assume that normal amount air from fan the same 
rating the motor will drawn over the With 
operation under these conditions, the temperature 
rise Will stated the normal amount 
not the motor temperature will exceed that 
with ratings, additional air other that 
provided normal convection and free space required 

additional air over the motor tends 
motor, motor having open enclosed rating can 
carry additional load located that air over 


the meter Ilowever, if a motor is 


4” 


Motor rotors and tan wheels be 
ing dynamically Vibra 
tion-iree operation prolongs bear 
ing life and assures quietness. 
Electric Ventilating Co 


view (below) new 
able either shaded-pole 
types, 
for air-moving application- 
Corp 


that the windings and bearings will not exceed 


the normal te mperature lises In making such tests the engi 
nee! applying the motor must make sure that he has ample 
factor of safety to take care of variations between motors of 
the same nominal variations and 
changes supply voltage and 

Whether one uses open enclosed motor depends 
high-velocity air being drawn over the motor, considerable 
dirt and lint may deposited the inside 
open Lint sometimes tends form blanket over 
the winding, thereby increasing the winding temperature 
Some dirt conductive and may tend short 
the winding starting switch components. Also, 
the presence of moisture, dirt) will lessen the dielectric 
strength of the motor winding However, in many cases 
open motor will operate satisfactorily under 
average atmospheric conditions Since the open motor 
normally rated rise compared for the enclosed 
the winding and bearings run considerably cooler 
open motor than corresponding enclosed motor. This 
vantage cleanliness offered enclosed motor 

Fan Noise. To obtain quiet operation the motor should 
mounted the base and the fan, resiliently 
mounted the motor Particularly single-phase 
vibration set tending revolve the stationary 
portion of the motor back and forth about the shaft as an 
motor noise will definitely for fan 


operation, the end bells are mounting rings 
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Speed 


+ 
4 
+ ~-+ + 
Torque 


fig. 2 Curve of fan torque requirements superimposed on 
torque speed characteristics of permanent split eaupacttor motor 
various values line voltages. These curves show how fan 
speed can be adjusted by inserting resistance or autotransformer 
series with motor National Pneumatic Ine 
and Holtzer-Cabot Divisions 


Which are clamped This permits the motor 
without transmitting the vibrations the 
end equal and opposite vibration set the 
shaft these This vibration when transmitted the 
fun radiates considerable noise into the air 
mounted hub reduces the amount vibrations trans 
mitted the fan and thereby results much lower level 
noise arising from motor vibrations. These noises may 
may not appreciable when compared the 
developed the fan 

many cases, motors driving fans operate lower speeds 
than general-purpose motors. Ordinarily, fan lower speed 
and delivering given amount air, will quieter than 
higher-speed fan delivering the same amount 
this reason, advisable use lower-speed motor. How 
ever, for given horsepower rating 6-pole 1140-rpm 
motor will cost more than 1725-rpm this 
case, the economics of motor cost must be balanced against 
the desirability having quiet-operating 
motors are still more expensive 

are both and ball-bearing motors available 
for fan application. Sleeve bearings are normally 
one that balanced, results light bearing load the sleeve 
motors have ample load-carrying and 
are quiet operation. Also, sleeve bearings have been devel 
oped vertical operation with the shaft either down 


bearing motors may withstand slightly higher tempera 


ture and run longer without relubrication 
Motor Types. For larger fans and blowers integral-hp 


induction motors both the and wound 


rotor types are The application motors fans 


some shifts are being noted the choice 
motors for fans beeause the current clamor for 
efheieney and power lactor in re sidential electrical loads 

Among the widely used fractional-hp motors are the 
phase motor, the permanent-split capacitor 
shaded-pole The motor medium-cost 
motor which has greater starting torque others 
mentioned. Its main disadvantage is that it has a rotating 
starting switch which may become fouled with dirt cease 
to funetion for another reason. This motor takes a re lativels 
large amount of starting current High starting torque ts 
obtained using fine wire the starter winding, thereby 
making this winding somewhat more vulnerable 
than on the other types of motors 

The permanent-split capacitor motor is a higher cost motor 
and gives the best This motor ordinarily does not 
have large amount starting but harmed 
slow The motor has low starting current and 
rotating This moter can used for speed control 
shaded-pole very similay to the Capacilor mater 
except that obtains starting torque coil 
wound into the The main objection this 
that the use power and result usually 
runs ata higher temperature than the other motor The heat 
windings but the load the cooling system the 
is used to move air ino a cooling ystem Because of thi 


factor However the residential wiring problem i Culisitiy 
ome designers substitute other types for the 
ing to the  etherens mad power factor af then 
design 


Speed reduction can be obtammed om the 
eflective voltage to the motor This may be done by means of 
i transtormer or by inserting a resistor or choke coil in sere 
with the type speed control not used the 
=plit pliase Special igns of the latter have two 
windings, for example and 6-pole 
operation 

Figure demonstrate the mean by which fan 
speeds can trom single-phase permanent split 
capacitor The windings and the motor are 
properly designed meet speed-torque curve, similar 
the main winding the motor either resistance the 
case very small motors the case 
Then with fan load 


such shown the fan curve will noted that the 


curves illustrated Curves 


actual fan speed intersects the various speed torque curves 
different speed thu 
the fan 


adjustable speed 


speed variation approximately possible with 


this set-up. The one thing that must that when 


connected on the lowest peo ibole peed the motor must have 


starting torque start itself and the fans con 
nected the Starting ability should tested under 
lower than normal voltage » that no matter where the 


device may connected under what conditions low 


lemperalure, it will alwa 
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Applying A-C Motors 
Loads 
A 
AS ole i) apeplianes laundry type ¢ lhermal or overcur t 
i wle ‘ protes on reared i" peopel i ‘ tee 
‘ ‘ j au ppl li i“ ! i i } 
‘ ‘ it «off ! | e oem ‘ | 
| ‘ | ‘ ‘ prea 
| ‘ ‘ ‘ ‘ i 
uveriage perlormance curves tor a Because ot the quantities involved, designers ol appli 
mand motors especially designed for the application 
91 


Motor top for suspension, while motor 


is shown below Emerson klectric Mig. Co.) 


als. Most of the required features are designed into the 
standard but each particular must 
pecial features which might require design changes 
<afety standpoint 

Mechanical-Electrical 
the extent the for custom-designed 


is repre steady-state running horace normally 


‘ range toward the high end of the NEMA standard for 1 slip 
lightly higher, Starting ried torque 
change on load conditions may be as much as twice that re 

juired ton teady-state operation. Overall operating dut 

evele range trom »to | br with ich eveles oceurrin up 
to or O tine succession Phe moter ihbyected to 
continual vibration during operation and may be tbyected 

temperatures ranging trom iO te 120 4 


Phe humidity may be as high as 90 per cent relative and 


ia be thoroughly ittirute willi detergent iid «lust of 
every Compositier motors must drive the load itintac 
with ipplied voltage ranwinyg trom 10) 


cent design for the load 


mitust be driven inder these condition without blowin au 
| inp tuse. 


Power factor must be as high as pers ible but is mot of first 


since comerdenee factor between unit 


connected to a distribution svstem is well below 20 per cent 


ind. theretore has only a minor effeet on the utility system 


ipplying thre energy Weight is alse considered because at 


the related -hipping costs. but is of secondary importance 


is only of incidental interest since etheiency to 


Dishwasher motor is mounted within enclosure where ambient 
temperature may be 20 of 25 ¢ shove room temperature Phi 
of course, lessens the permissible 65 © rise allowable bor the 


( bas A insulation conventionally used fmertoun Kitchens 
Dir fico Mig. Co 


a 
a 
~ 
big » Curve used the design parameters tor a 
polit phrase induction motor, After test. om prototype ipplianes 
the wanted value ire indicated on curve hirlpool Seewer 
Corp 
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return in clothe washer hivironment reg as 
severe since motor is located in closed compartment and ix 
re may be tturated with dust hurlpool Seeger 


Corp 


Gener ai Purpose 3480 Constant None iviediu 6 Metun | Change No— Except | None 85 
Switeh | Connections with Special 
ig 1728/9940 Two-Speed 1-Pole Medium Medium | Centrifugal | Yes—-Change No None 185 i 
= © (Two Winding.) 1726/8600 | Doutle-Throw | Switen | Connections — | 
General Purpose Constant None Hie. High ‘Contritugal | Yeo—-Change | No-Except | None 100 
z Capactter -Start 1728 Switeh Connections with Special | 
 Two-Speed 1796/1149 | Twe-Bpeed 1-Pote | Medium Medium Centrifugal ‘Yes Change No None 200 
Permanent Split 16270 1 Constant or Two-Speed Verylew tow 1 Nene “| Yes— Change No None 166 i 
820 Varying Autotrans- | 
Shaded Pole Constant or Choke Colt Very Low Low No No None 4 
| Spit Phase 5600 | Constant None Low Medium “Contrthupal Yes Change No None | 378 
1728 | Medium | Connections Connections 
| 1600 Varying Extra High None No Except No Except 
Pole te | with Gpecial with Gpecta! } 
Winding | 16,000 Vohage Con- Destgn Design 
Compencated Varying Transformer Extra High None No Except Except 
| Controtied to Constant Governer with Special with Snecial 
Note Above chert contributed by Westinghouse Electric Corp 
tie tiser i overall flor washing machine clothe dives waste food dispensers 
A motor with fengineermy ethereney mia dishwasher ete vary over a considerable range of torque 
of withstands the extrens of use oon the field the plit phase ind the « ipacitor-start Ly pes 
thout payin i premium Hhipping cost require ie in general use ind ratings fall within the range 
ent mid cost which are of ter thee i | lip 1725 rpm Phere ilso. now coming inte 
hie ervice life obypective 4 of TO v0 based wide tsage the automati washing miachune desig ned Iwo 
on OOO aperatin [hie mitist peed operation This weomplished with a 
iit itn ful bee expected thre ind that ease and cost of manutacture ire advantayeou 
induction motors the capacitor start type have 
thie the nome level must remau proved successtul, While other designs of the single 
that of the iverauve domestic residence 1); lunes er e ivpe tay provide slightly better characteristics tor the 
neaulatu urlace between live ind) dead part driving of the load. thev are usually severely handic apped in 
long contour break their ability operate within narrow speed range 
which may conduct leakage current eater than milli voltage and are found 
Motor Types. Phe performance requirements of moter the noise tactor being of high importance to the housewite 
96 LANL EAC 


Tabie Moter Selection 


Chart 
| 


Application Dats 

For oil burners, office appliances, fana, blowers, tow lecked-roter current light 
ficker making r.otor suitable for frequent starting. For applications up te \4 hp where 
medium starting and breakdown torques are sufficient. 


Suitable for washing machines, jrenere, sump home workshops. For continuous 
and intermittent duty where operation is infrequent and locked-rotor current in excess of 
NEMA values is not objectionable. May cause light flicker on underwired or overloaded 
circuits, 


Fer belted furnace biowers, attic ventilating fans, similar beited jabs. 
Simplicity pormits operation with any t-pole, double-throw switch or relay. Starts well on 
either speed-——thus used with thermostatic or other autematic control. Motor protective 
device comm nded, as tight belt or incorrect pulley ratio may overload moter. 


heavy-duty drives, ‘such as compressors, pumps, stokers, rufrigerators, 
ditioning. All purpore motor for high starting torque, low starting current. High efficiency 
and power factor. 


Supplements 2-speed split-ohase motors. Used on identical applications. 


For direct-connected fan drives, particutarly unit heaters. Not for belt drives. ‘Same 
meter zdaptable for 116 or 220 volts for t-speed, 2-sneed, or multi-speed service by use of 
1-pole, single-throw switch, 2-pole, double-throw switch, or sveed controtier, respectively 
Fan \oad must be accurately matched to motor cutout for proper speed control. 


Constant speed, switchiess motor for low-power anplications. Used tor fans, email blowers, 
unit heaters, hair driers. With fan load accurately matched to motor output, proper speed 
contro! can be obtained by means of sertes choke or resistance. 

Used mostly on instruments, sound recording and reproducing apparatus, taleprinters, 
tacaivdie printers. Definitely constant speed. Vype selected depends largely on starting 
torque. Permanent split capacitor recommended where low watts input desirable and 
lew starting torque sufficient. Split-phase or capacitor-start recommended where higher 
starting torque torque all types affected inertia connected 
Note: The “breakdown” torque refers to torque at point where motor speed drops below 
synchronous speed. 


For all applications where polyphase are available, Special designs with 
starting torque for hoists, door operators, tool traverse and clamp devices. High frequency 
motors are used for high speed applications such as rayon spinning machines and portable 
teste. 


Especially suitably fer sewing machines, portable tools, vacuum cleaners. motion picture 
vtarting torque, high speed, varying speed regulation and small size and light weight for 
given hp output, available as parts or complete motors. Compensated type recommended 
when higher power at lower speeds raquired as tor larger commercial type vacuum cleaners, 
portable tools. Wide variety characteristics and housing designs 


Gevernor permits utilizing lightweight, high-ensed, meter for constant speed 
applications. Two types of governor supplied. One permits adjustment while running 
used on electric typewriters, metion picture projectors, cameras. Other type adjustatile at 
standstill only used fer adding machines, calculating machines, other constart speed 
office machines. 


ind radio interference is ieluded in this category 


pe of motor seems to best satisfy the overall ipplicat 


yned for pecial starting requiremetit= ts hown in his 


Although the performance of this motor might be consideres 


is “perfect for the parts ular lic ition. at could be « 


pletely inadequate for another design of machine. Experi 


ence has proved that each new motor 


ipplianes mitst bie hacked complete tests of the moter 


vasher A requires 4 capacitor-start motor with oz-ft st 


ny torque that washer will ilse reqpuire Ww farting 


torque 


motor protective devices meeting standard 
idustrial control devices ndix to guard against 
deterioration resulting and pro 


ivainst motor | 


prototype model. cannot be assumed that if 


outs when abnormal use condithons oceur 


in the field \ bone ite created se frequently 
bow ‘consumer that extremely ditheult to 
even call them anvthing but normal conditions and these are 


o varied and numerous as to dety complete evaluation, © 


the subject of mounting. these should be resilhent to minimize 
the noise and also should be non-conductive and with large 
surface area as additional protection against current leakawe 
for comductivitv. a t mia erve a i conductor te 
the frame with come contact 

lo minimize the orteomal on borate characteristy ol 
induction the belt tightener 
devices ean be de ned te allow sl at 
normal load conditier ind below breakdown 
direct-drive ition that be used om the 


ime manner and. to a lesser degree. resilient. hydraulie and 


electrod,y namin ipl 1) can be tmeorporated 

lt ivery rare case ia ewly- designed washing machine 
clothes drver or other ippl ince can use an existing standard 
design of moter ition engineer must be ible to 
and recommend mechanical variations 
which are suitable to the ition. Meechanteal variation 
ments 

The usual washin troter ta i single ex 


length of shatt. and some are provided with a ero TT) Coe 
spot for a set screw. Some moter must have the halt 
extension the lead terminal end. while others have 
Various positions and various method Both 
the through bolts 4 popular method Verticall 
mounted motor ibe ubyected toa relatively heas 
application engineer must familiar with these 
various methods and other 

design parameter for the use of a split pha e imduction 
high volume for whieh this basie 
of motor may. be uitable Thi procedure together with 
written ihion on environmental condition eryies 
tion ire used as the round rule for the motor designer 


In order that value mia bea ter the midicated 


mechanism are determined tor the complete range of produ 
tion toleranes Phese figures are found b uch simple meth 
ods as use of an aecurate spring se tle on a lever arm 


the ind operated through the 
range noting the eleetru il ab il The moter 
then attuched to a dynamometer and the machine condithon 


ited. Ihe Torque \ it each elected 
Thi data i then analyzed and lise i ter the er 


eralized peed torque of | 


It should be moted. that th reste treats entirel th 
detailed motor pertormanes peerheation Ol course. there 
ire cla il method ol itilizin these condition te 
the type of motor in question a well as a myriad of special 
hort-cut formata ind) «de eloped i) 
for use the aet lp il «le 
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Applying A-C Motors 


Business Machine Loads 


| | hat ere lor lower nome level higher ethesens ind inherent ped 
| niversal tor. TI included chine ich overload protection Dhese benefit plu the el 
titey theula | ‘ cash-revistey ol the radio problen ine thre rm that 
et ai nivey | expensive due moter veneral ine proving attr live 
rev | eal ‘ ‘ radius interlerence the machine designer 
trend to «ha et md | machine intaye ind | tll current ition | 
filer hie oh il =! con pletel 1 ‘ thie feature ol eithey or de operatio 
postave nl letter folder i! location, Other trong ol the Wwersal 
miitiall tiene ' it recent ear i it hivh lurtin Close ile} 
presentl made chanye idduy ! peed to load that « in be aehieved by me of 
Te ina over to induction motor miduetion on the other ind 
tor obtainin locked torque. and the number poles 
! ordinaril have 4 one than looked lordue fovernor control provide practically constant peed at 
in hie periianent polite« pacier motor j the ims load Common Iypes of governor have i pair oof cor 
mereased the locked lorque of capacitor motor wre the governor contacts to obtain smoother operation 
requires low flux density keep the magnetic noise down resistor are Resistance should low 
mually nov obiers nce the ran All at governed peed. Governors ire usually adin talsle 
them ante hheis he type bem idyustable only when the motor hopped 
hon eo? re polis er usin operation 
i ety os that fie la The 
delet | ‘ ‘ thee | ‘ 
Wii the ppl | i ! 
Hl between 00> and 3000 i | 
leet ‘ i Serie ‘ nal 
leet ed i tact j ill 
peed mean that t over thie 
du fon require thie ear Pate Althoug! thre average lene raphis department ~eldom de 
throu Which the motor dy the mechani m ~oribed as environment ha- become 
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ELECTRICAL MANUS 


has become i 


prime 

ofhee machines The reduction ol nome ¢ 

not only proper motor selection 
tain recommendations the motor 
In an. electric motor the sources of 


to the 


Noise Limiting. Because of demands from the end user 


the design al 


an bye ved 


obse 


electrical standpoint. has been found 
ratios of stator teeth to roter conductors are practhe ills 
free of higher harmonies. whieh cause rhe in the motor 
On a brush-type moter the number of armature slots 
hha some bearing on the ((utethess of operation \ large 
number often and even number promote 
mooth and 

One of the mest lrequent catises of excessive nose 
ind) vibration i over ihuration Which oeeur when i 
oellort te pueese out mere power to meet oa wen 
The magnetic path ofoan motor designed to 
eart i certain mount of without 
tre the fliis il will net only 

‘ 

] 

300 

2000 13 

818) 


10000 


f 9000 } 
a 
8000} 
@ 
or 
700 
a a 
a 6000 } 
a 
5000 
4000 
3000 
2000 
1000 + + + + + + +—+ + + + + + >, + + + +--4 
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/Bhp at 0,000 
1/20 hp or 6,500 rpm 


Bodine Company) 


motor shown as the 
ton Rand “99 


pros ide- high 


Universal series-wound 


for Reming printing caleulator 


starting torques needed 


pan 


Bodine 


driving element 
Universal motor 


Com 


the stator teeth with i resultant imerease ine 
vibration 

they are rendered ore quiet. although the 
is with svnchrone tot the noise would be considerably 
phase or capacite chronous motor as quieter than tl 
plit phrase 

poe ole ood comumutation resall 
quietly ist be held te a minimum. additios 
to oa mooth cor hates the proper ratio ol fhe ls 
adinpere- turn immature inipere- tun will i ine 
commutation hie rade ot rush material 
ever tilt oon the comunutater sith 
equent parkin 

Several factor must be considered trom the 
standpoint rotatin it high peed 
distributed, as in the case of poole ite 
consteuetion. wilh setup property bahaneed 
ALL high-speed vound reluetanes 


Motor periors ines il 

more quiet than with ball 

motor ing clearanes 


proper with 
friction. beatin iid weal 


sleeve bearings are 


ind Weal Haw 


contact they are tol 

A misalignment of the 
or theter operatin ert 
one of the 
teel washer in 


Non-metallic w 


the nome or ball thera 


istiet 


The fan in high) speed 
can cause considerable 
tration of the itt itl 
hen it is directed ona 
mid 
‘ ! ‘ 
et at 
ere blac | 
dey 
| ! 
hye or a 
the 
fresilent ‘ 
ritbhber 4 
ind ‘ 
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hi leeve in) 


ill 


poetally it hy 
emibly 


| ler 


lve t 
line the a 
operation 

the correet lubrteant 

that 


ith 


ever due to the metal te metal 
i leeve bearing 
rotor core an the magnetic field 


ieally result moa thrust agai 


In a leave 


bearing motor wath 


is phenolies or nylon will reduce 


sound ire created 
ith i erie pore tite i\t 
throweh a tan 
rotor of a serie al lot 
jrart Thi i 
ol the ool 
er 
! r imal 
| 
le. th 
' ise in the 
! 
te red il 
mol rat 
thie il result 4 the 
( ned | 


bearing meme ane 
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Applying A-C Motors 


Pumps and Compressors 
i i «Al ‘ eal it th ‘ breakdown tordue md loeked-roter 
{ of load characteris md blower hie tutor and roter assembly technique tutor and rotor anneal 
required is thee ine 1 the peed and th technique ate ij) length 
er needed vari is tthe spreed hor this ve hie type ol motor u ed oon most hermetic unit whether 
the nomoyvraph on page OL oma be employed hold refrigerators are usually single phase to 4a hp, 
heherminin the electreal charactermty lor centritu olt rpm with plit pliase farting Single pha eo motor 
mad compre the pe ool motor thaove hp usually ie capacitol tart which provic idded 
elected for tan md for ine the il torque per ampere of aine current Most of the 
illy integral-hp motors | through hip are capacitor 
The mechanical a ool election. however ipacitor run and poly pha above 5 hip In terms of elec 


re odustinetly different Thi because of the enorme trical performances the motors rank in this order (1) pol 
of motors desipned especiall lor specihie type ol phase, (2) capacitor start-capacitor run, (3) split phase or 
(pplication bor example. pump moter we oavatlable oon capacitor start 
mms designed for chemical resistanes with hollow shatt Standards with stator OD of 4.791, 5.479, 6.291, 7.479 and 
or carrying fluid submersible desien 6.777 in. The logical procedure in the design of a motor is to 
the number special designs involved the rep fix the beginning its most important dimensions; namely 
entation of pump and compresser motor in [definite tater inside diameter and length of iron referred to as 
Motor of NEMA Standard Publication ind These dimensions vary with data of the viven prob 
Reciprocating Of pistonly pe compressar pumps de tional te tron volume. is a funetion of certain performance 
niriluval ty yee It customuars. theretore lo arrange fer tional te horsepower This leads tor the ion called 
be driven by any tandard type of moter even the dee exeited 
nehronou motor with at low Where thre hp 
ompressor must be started under load. it is necessary to ge It is noted that in the above expression -peed and horse 
the higher starting torque oioter principally the NEMA power are shown. It follows that if the peed is increased by 
juurebeape desipn that will be deserthed later inp thi either imereasimg frequency of by decreasing the number 
Hermetic Compressors. the numbers ipproximately the square the flux per for 
mts ovolved. the hermetioally seated relrigeration i viven DEL. the flux density will increase with an increased 
the largest application for compressor motor Here. one of breakdown torque and core loss will inerease. Locked-roter 
the most to be considered 4 motor eth torque can be increased in a similar manner or by inerea 
iene’ Motor efheten is cramaticalls net rotor resistance, both of which will decrease efliciens ind 
whoin revard to coast of operation. but because watts lo power tactor at full load 
f power must be dissipated as heat trom the tem. Iti Phe air ip, although relativel hort, requires the mayor 
i known fact that the rate of am wen chemical reaction portion of the magnetomotive which the force re 
doubled for each deg bk rise in temperature quired to drive the flux through the magnetic Thi 
shen all other conditions cena the ane. Tne the ase oof thee magnetizing current required to produce the necessary flay 
relriverator vstem. there t chemical reaction between ha i direct influence on the power factor ind etherens 
freon and of which under high heat breaks down inte HEI High Loading. NEMA Standards for hermetic motor 
and affeets the properties and that they have performance characteristics 
ine an as well as other material present the inne ts pe motors ol the ime rating Howe ver 
he better the chance aoha fer ben lite motor is, as a rule. air cooled and operates al full load or at 
and power factor but this cent depending the with the higher overload apply 
of cost Some oot the principal factor which overn init to the le seer ratings Whenever the motor loaded 
ive king le neth at heat 
mination design vrade of steel lamination thiekness Phe hermetic motor loading is not nearly so restricted bys 
100 Pike MA ‘ 


. 

| 

xi 


perature rise the compressor designer can take 
the refrigerant gas and oil contained within the 
unit to help cool the winding. In order to operate the compres 


under extreme conditions outside and 
imidity and 10 pret cent below rated voltage without tripping 
le ove rload protectors, the motor toust oper ite ata load neat 


breakdown torque at this lower voltage. or at approximately 
per centoo erload at rated 


Motor current at these ha erload ihout twree thre 
thae at full load and theretore it ts imperative that copper 


to make it feasible 


tie low It necess<ary to provide 


. relat elo open 


te carry these extreme overloads 
Although the 


pertorm under high loading 


and compressor may designed 


other code restru 


High-Speed Motors. | present trend om the com 


whieh are 2-pok 


d tthe 
be 


th 


pressor design toward high 


unit 


}O00-rpm) units in place of 


motor of a given her epower miatler on i/¢ 


lt is neted that in the Tor peed 


aid her epower are hown. Simee the peed of i pole motor 


twice the peed i and inee hor epowel 


| prole 


it follows that at peed doubled the torque tiust be reduced 


by one-half to the ime horsepower output 
follows from this that since ber epower outpul merease i 

design one « obtamn ipproximately twice the rating 
Or. tor the ime rat ipproximately required 


enter inte the pieture which limit the looked current In practice the volume of magnetic material tor pole motor 
or hermetic moter Pherefore. the motor designer is restric is approximately 7O per cent of the -pole design 
led the of breakdown due to the locked mall size ot the motor celative to the 
pecrioation is higher breakdown torque mean l-pole unit of a given horsepower rating place em 
factor which restricts breakdown with the requirement twiee the 
protection condition pre the vent hole area and diameter must 
tectors to follow winding te Hiperature rise. it is mecessary to less than these peo om oad prove rater, The 2? poole miter 
limit winding temperature rise to ipproxumately 15 de | has the advantage of higher power factor 
a per see. Since higher breakdown torque means more locked it various load the main reason bemp that magnetizing 
it follows that this turn means higher winding current, the principal ecuuse of the power factor 
lemperature cise under locked rotor appreciably le with to load current for 2 pote 
is time in an ambient above 25 © but code restrictions on locked Phe 2-pole motor has the disadvantage of producme added 
current do not take this into account. Thus. while high load noise due to the high speed. Thu whiite the tual 
lor a compressor application must face this high loading 
mn Fred Drewin Chiet hermetie moter engineer 
rating ing Corp. and General Compan 
= ) 
Lin ? 
Hermetic units. such as used in this bedder room ant 


D loud. 


conditioners 


require. high 
geared motor designed tor 


constructed 
Votors Ine 


represent largest compressor application for eles 


trie motor 


B Available in rating 


Company 


from through Wo ohp. (Reuland Electric 


tlarting torque provided by capacitor motor 


zz Ih because i 
material 


Phe 3.5-hp aireraft motor weighs only 


from lightweight 


Applying A-C Motors 
nou eoed ection that the ele r lefined an the NEMA) Meter 
| thie real i! rat ra 
| tal i | ‘ if e classi The JIC re rement tandard motor i 
| machine tool de er ha pletely different pro Lhased « mad sore the important 
1 make ¢ orporate tandarad onvenienes mid pre ided Ol 
rile the haat hich | hine toal ho must mamtarn ol replacerue 
that ape ve oan oman i er ha different Ty ye of induction from whiel 
the designer choose. These consist the wound rotor 
jie it tines ind The NEMA Design A machine has normal starts 
1 Ras {| eather ertical oor high overload pullout torque and high start 
| ile | hop torque te ichieved. In most case the Design 
\ motor is ¢ pecially thee ipplication thee 
b Gearhead totes sature oof the determine what percentage ol 
Double shatt motes pull-out torque must be burt ante the motor Phis is ven 
‘ 
with pecial th erally 50 per cent of the full-load rating oof reatet 
\n tricolor i complete VIA trate | preal ipplication ine thane wherem the drive 
Totally enclosed motors frame ives different trom may be called to operate at some traction of voltage 
thie NEM A idopted tandard fan-cooled frame for a shert period that Lorque be 
lor a given ration than standard 
Motor that «ce brave performance and qualia The Design DB machine teature normal starting torque 


AM other than bearing moter the ize oot machine md low startin current. Phi 

Other than separate base mounted brake is regarded as the general-purpose juirreb« we moter. ben 

12) Multispeed meter ipplied in large number \ Design © machine haracter 

rated by high starting terque (200 4 per cent nermal 


de not conform to NEMA) Desion current This 1 peois ed for taurtin heavy loads requ 
it high break-awa The Design Do moter 


hine havin extra high startin lorque | ent lo 
tarting current and high slip Cup te per cent Basieall 
the turti current mid ine iwhieved at the 
en if hie ‘ ite 
eye | property «le | 
! Thies il resista ert | ! 
’ The percentage of starti os the 
the percentage of turti current drawn b thie 
ip to approximated per eent current This machine 
ised for adyustable peed drive loads invel 
wn period roceleration and oon ipplreatior shiere 
extra-low tarting current is required by the power system 
oinduetion motors, the machine-tool designer first select 
percent 
for comparing torque characteristy of five types ot However, problem usually does not end there because 
i ; squirrel-cage induction motor Westinghouse Electric Corp machine-tool loads are seldom constant mm nature. Rather 
102 


— 
4 


they common!y involve severe duty eveles which must. be 


the reversing the most commonly encountered ele 

In applying any squirrelcage motor to reversing service 
. the losses in the motor must be caleulated te determine it 


the motor initially selected has continuous heat-dissipating 


perature 
all 4 divided into two Lroupes first -peed-changing losses and 
losses are by tar the greatest and are generated when the 
P tarted or iecelerated to tull-load speed 
the speed-changing losses are generated 
hich aeeount for the use of tos bat 
reat part of thi heat directh ter thee 
1) | | t looked 
rt the rotor ‘ tel ine 
losse 
rep l te tl | 
ed ‘ ‘ 
‘ 
plete revel inthe 
1 (equal t hict 
full speed forward whicl 
t ‘ ent 
1} roup ob resulti in) ere ted 
thre d of the motor those due te the runnin 
rad thie ly normal prduction moter. these 
equall divided between the rotor inal tutor 
1} combination shiolly unsatisfactor lor re 
peed 
Jhe benefit by reduce the peed chang 
present another problem by the introduction of higher full 
vad running basse hor rapid eveles of operation the full 
wd ie not Hlawe et lor lat er 
lors lowe evele these become ao 
the ole 
li the evele of operation is clearly defined tneludin line 
inertia load. reversal plu lop ind down time. the de 
no oecan be balanced to vive the lowest po thle losse on 
‘ that particular « cle of operation With thi i reduction of 
olor robe ert usuall thre number 
mounted rake ma bie ed tor ste to eliminate 
a part of the speed changing loss Brake selection. he 
er bee vith cauution as the brake oust be 
to thermal capaci tor the 
‘ olt retatur term the 
Several lee take | the machine 
prove pert af reversi Irive. The le 
ertia should reduced possible the use 
le-diameter aluminum of pressed steel sheave instead 
ist heaves. The motor be permitted 
! rug inloaded i mueh i between re ersal 
ooling rate it during taundstill (onl 
\ usetul relation hip which she the effeet of external 
Inertia oon the reversing capacity of motor carrir ne 


Vertical rotary surface grinder is availible with choiee of two 
drive One is a built-in drive with sembenclosed motor, The 
other coupling-type drive with standard 1 


meeting JL tundards aod particularly suited) te large shop 
whieh customarily ve place Vattison M 


thine Tool Woort 


Ik 
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Blower-cooled motor especial uited for reversin ervice 
Phis incorporates an internally mounted and separately motored 
blower to upply 1 continuous unidirectional the of cooling 


even hve th halt topped The Louw Cam 


pany 


‘ ‘ iy Ihe | \ i 
' ( | ( 3 


laundry and chemical extractors, drive 
mill md crusher large centrifugal fan paper md steel 
mill presse ome machine tools, crane 
ilien ype hi ive breve nom ide lw ile lermine exae what 
woeleration. tune ine ste ives motor Haw 
er itis almost inpossible to make such recommendation 
for moter moe the effect ie so closely de 
pendent om the aut the vill ubyected te 
fata oud ine rot othe onl 
olor ma run between todividual aeeeleration period i 
ell as bow man tarts and steps the moter may be required 
ihe a piven period of time 
With a moter aceeleratm iviven tmertia and with ne 
loud attached. allot the kimetie ener upplied in accelerat 


the 


md thee 


mertia te tall 


thhsorbed by the 
form of heat The best design ty ye 


proed bee rotor 


wotnd rotor wherem the 


thee 


motor 


lator 


the 
provided 


enerated an 


drum control 
weoeleration penod. bates thermal capacity 4 


thes control ter 


te the 
\ ina ith Ine ed The 


onmewhat Whether or mot thi 


either 


elected depends 


required 
he i ty ye 
inertia aceelerated 


cho load ovele Design ean 


during the 


one 


characteristt 
hort 


squaring 


Vachine & Tool Hoorks 


torque for duration 


of applications re 
Niagara 
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Applying A-C Motors 
High-Inertia Loads 
in the acceleration of high-inertia load In starting a high vhich design is most preferable, the complete design data 
inertia, appreciable time are the the machine including the volume weight copper 
moter to come up te peed Thu high currents are drawn in the stator, rotor bars and end connector, must be known 
for a long minute that the eflect ite From these values and the amount of kineth energy 
extremely High inertia inherent such plied watts-seconds, the quantity heat generated 


calculated 
heat the 


and stator windings can be 


and the 


bar ring 


Knowing 


material used. the 


rises the various parts may determined 


inorder to best specity the piven design type most 
application 

the various design the Design motor 
the used oversize given ratin might alse 
ippl where moter on the tandard 
the volume bar and end-ring copper often 


roler resistance for the high 
The Desipn ¢ 


lip operation 

machine 4 the least favorable tor 
acceleration, the 
heat ce 


because durin 


tipper ive 


ist absorb most of the loped 


some cases the motor required accelerate 


inertia While simultaneously supplying a certain amount of 
loud oor lores Additional heating over and above that 


Here thee 
Hlawe ver due to the 
iid control, designs A 


wound-roter motor pre 


high cost of the wound-roter 


often the Desien 


motors 
used instead 
will hve 


tandard 


found to bee 


potable 


Hydraulic coup 
lings reduce the motor rating needed 
high-inertia applications 


joan Blou er 
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Crane Loads. loads nvelved an 
des 


gn are typical of the high-inertia plus severe duty-cvele 
venerally satistac 
ory speed can varied easily and the heat 
dissipated the external secondary This usage 
and decreases lubrication problems 
the motor runs temperatures. The 
diameter the rotor should held minimum 
Lower-rpm motors with gearing selected suit speed 
requirements the load because 
square its speed. This especially true when the motor 


r 


normal 
the high-slip motor with high 
ind Class gears 

It possible open totors should be employed on heavy 
environment this, fan-cooled motors are called 
first approximation when fast acceleration and decelera 
tion are frame one size larger than steady 
tate loads should tried. the larger motor has 
proportionally higher inertia the 
include some After larger motor 
the ipplication engineer repeat his caleulation 
determine the effeets of the added inertia on the Vstenm 

insulation should When right-angle 


ine employed king veat ive not recommended since 
extreme shocks are set during reversing and 
Some form braking integral with the 


eparately used when load 


ine to be spotted or accurately positioned 


The adoption of fluid couplings or torque converters is an 


means for reducing the motor horsepower 


part of posite drive of this Ty ye Although the 
peed of response of the thud coupling (or torque 


erter) electric motor combination may not be as fast “i 


desirable tor apple ation it doe have the definite 


reducing moter size and protecting the motor 


from and Because the main 


the hydraulic couplings has been range 


Suit. at as expected that the lower hp areas will be 


when costs become more 


opened 


long distanees and then run at low speed to accurately spot 


motors with speed ratios of 201 of 3/1 (1800/5900 rpm and 


the motor low and change high 
manually operated pushbuttons 
locked that the motor starts 


when high-speed buttons are de pressed 


pee d 
ure 
low speed even 
prevents shock 


ono motor, pearing and load, since the load cannot be started 


lireetly at high peed or reversed at high 


peed without yo 
through the low speed range. loads that are 
reversed that the chain drive 
belt tight eliminate backlash jerk 
hock all the equipment 

Flywheel Drives. The tivwheel is widely employed to 


mooth out the duty machine requiring high peaks 


ae 


torque for short periods time. flywheel the 


electric motor need not large rating able 


to carry the jr tk loads all alone Instead, when 


eccurs, the flywheel slows down and in 


a peak 
doing release 


ome of its Kinetic energy to the load. The motor need onls 


hare the load during the peak and after this is over. bring 


the flvwheel back up to -peed 
high-slip NEMA Design motor the 


most popular 


Tha ivathable trom met 


manutacturers im two slip ra 8 per cent ind 
Id per cent The reason that high slip is required is that the 
motor must be able to slow down sufheiently (without ex 
treme overloading te permit the tlhhwheel to release tt 
energy. Were a standard low-slip moter employed m ome 
cases it would attempt to take most of the peak load rath 
than allow the flywheel per cent speed droy 
high-slip the other hand, has somewhat 
characteristics of the dec moter an that at accommodat 
il ~peed to the load 


plieation ae pends on the duration of the torque peaks Lhe 


Rte 13 per cent motor iw ousetul when the peak extend 


= 
Large press 


tia loads on electric drive motor 


chine columns Viagara Va 


chine Tool orks) 


over a period tian econd Here, the flywheel ha iff 
crent time to slow down considerably 


When the peaks 


ind aces pl tiost of the 
shorter tho the flywheel 


for energy release and the 

hare a preater part of the load. The 5 to #8 per cent sliy 
ranpe then indicated. certain ithen uch a 
high-speed presse wherein the operating cycle ma bie 
measured in fractior ola econd. the lipy inf 
not suitable. In these case the designer usually speci 

the energy required durit 1 torque peak 
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\ ‘ ‘ iwies eldom achieved without some compromise ip other character 
i ructer ‘ ile ol nterest ich i ethepene ind turting 
‘ thie il thie ‘ 6 offer Comparison ol two type ol ine 
i representative miduction tote 
port equ hronous motors that are listed the American Standard 
‘ ed Definition bleetrical Term These are nehrenous in 
t thre | hronous rehuct the the 
motor latter three are the 
ed hie per 1 Synduet 
‘ ine | rent 
‘ ‘ rreet | | | (lor dra ! | 
| peed ! that of peed ‘ rati 
4 ‘ ‘ te ore tha O00) 
! | peed i era |) 4 le turt wecoelerate ina pull thie prarts load 
sets frequeney then carry the maximum required load 
\ ‘ eed fo ind el ithout falling out of <vnehronism., The starting and acceler 
wed rewulatios equipment de ed tot automatic oper torque ire) practically entirel produced by the 
Spout if ie fen tentyle wool-blenadin ive tarting winding located in the lace, of 
i ha roll equipment ia pra hi teresis of the trom but it value is usuall nevligible 
‘ this ela When voltage the armature (stator sind 
| ‘ tors. the ce ienvineer find ny of the svnehronous motor at rest. an alternati current 
elt faced i! fluctors that ad not trouble the user producing i maynetic field, which revolve it the rated 
eheral Cost ish sev thrat the nehronmou peed of the motor With the rotor at standstill 
cour ed tron the flax of the revolving field ixial cor 
recline cine huracterimtr ie essential Lower cost ictors of the cage winding and voltage is induced, causit 
pen entire me of use where vochronmou peed currents to flow on thi hort circuited winding. The current 
ine mot absolutel nece ws second the cage winding set up another magnet field. ane the 
i that the benefa of nehroneu peed ittraction between this field and the revolving magnetic field 


Table Typical Motors 
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Applying A-C Motors 


Loads 


of the armature causes the rotor to follow in an ittempt te 
revolve as fast as the rotating magnet field 

The motor is usually started with the field closed throug! 
i suitable resister Thi- is done both on account of the high 
oltage which would appear at the collector rings if the field 


cireuit were left open ind on account of the faet that the 


torqued determined largely by the tlue of dischar 

resistance The value necessary get the 
torque usually results voltages the collector 
this not alway Tris es pres in the Case 
large rae designed = for 50 volt) excitation Phi 
Phenomenon Is Con polis ited by the introduction of a second 
field revolvin ato a speed correspondint to twiee the lip 
Phi backward field produce Acomponent of Lorque 


the below one-half and sub 
tracts above this point Should this backward field be exce 

but its usually unimportant witl 
i we designed ive Wi iding 


The value of the currents the “quirrel-cage winding at 


speed and neglecting magnetizing current directly 
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whronou 
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proportional to the current flawing oo the armature winding 


inne turn depends pom the statue impedance ot thre 


machine, whieh is made upol the resistanee and reactance ot 


the stator plus the and 
Hie ‘ ! idded lovether im theu proper phrase relation kor 
oli statue ina pull up the reactance should low 
4 esistance relativels high 
mi | ive winding resistances ean be varied by Variou 
4 eat latic torque required to provide high 
resistance for high torques and low) resistance for low 
4 Levrapine iltheugh there are other factors to be considered 
Phi can be accomplished by selection of proper 
for copper low and bras 


the design of the tater and its winding uch that 
characteristics most desirable for the conditions 
ind requirements may be obtained by varving the number 
milar standard induction motor with the exeeption 
hat portions the periphery the laminations are 
equal number the primary poles the rotating 
The poles zones low radial 
which exert powerful attractive the 
ol thie rotating stator freld Thi force under 1 
\ reluectanes olor start mid aecelerates a i squirrel 


ive induction Thi econdary cut have ditthe effect 


except to reduce power factor Hlowever the pull-out 


nduction motor of equivalent frame size 

lo deve lop the same rating a mm ornduetion mater il 
necessary to use a larger frame size and to over-excite the 


field above normal induction The result 
ire higher cost. lower power factor, lower efherenc and 


| 


differs from the parent induction motors exhibiting 

lo counteraet these horleomings the reluctance motor 
ha the to operate il peed and doe 


benefits are sutheient to make the reluctance motor the most 


Classed modified reluctance the 


features a ~pectally designed rotor that limits quadra 


bordue than would be possible from the same size of conven 


motor 


ol various types starting torque and current 
the new motors are generally greater than those of 


larly rated squirrel-eage motor. Under certain condition 


the Synduetion motor may take the ime frame size a 
in motor of the epower ind 
In most cases, one trame size larger may be needed. but the 
ive will still be less than for an equivalent reluctanes 


moter rating 


Permasyn and Hysteresis Motors. 


nt 


magnet svachronous motor, permanent magnet materia 


ire used tor the rotor and ubstitute for the dec exeitation 
Vs ised in the larger machine Ideally. the permasyn promise 


these benefits: No dec excitation: no salient cuts in the rote: 


intace ne lip ritig normal power factor and ethetens 
fort turting icelerating 


constitutes 
Phe 2-hp 
rectilver 

seen 


beneath 


lor 


mechanical 


the 
the 


4 


ree 


provide 


One is a 


th 


reetiher 


yochronou 


hl 


the 


hrougl 


ition ber 


he two 


hip motor tor 


stall moter 


lower violet 


O-anip 


right clrive thie 


witel 


window 


other meteor 


the cooling blower 


operating ao otheteulatin 


in ieduction motor « 


ulatos 


ed syncehronou 


drive 


broudeast transeription turntable 


Circuit 


used in 


i 


Iriving the of 


Breaker ¢ OT 


bairehild Model 53 
ingl peed | 


| 
livetereste ts pe 
107 


t 


( opyright 


Cage 


tion reluctance and permanent-magnet motors, all 


inertia loads Another advantage ix the ability te. lock-in 
im angular position onks This feature is) extreme 
one position that will provide The 
now available commercially and 
Wider exploitation will depend the future 
development permanent magnet higher 
higher than that of the present alnico- 

motors are popular now sizes 
surface cut inte salient. te produce -ynehronization by 
ing torques are a funetion of the hysteresis loss in a roter 
ol specially selected and heat treated steel caused by the 
fundamental forward revolving flux 

vnchronous characteristics in one meter without change 
in connections in the primary winding 

different position every time started 
characteristic makes unsuitable for 
as driving rectifiers or othe devices which must pull 


the revolving field While thie above discussion applies 


inte synchronization ina definite angular relationship 


ties of liyvsteresis motors of the shaded-pole type have been 
ipplication 

Hysteresis motors are difheult te manufacture because of 


thie pecial steel and careful heat treatment needed for the 


ind hase synehronou eutpul whieh fall far short of th 
induction motor ratings in the same frame sizes. This Ivpe of 


4 limited. theretore les ~pecial appli ations 


than any other make its final pull-in 
eflort by impulse Instead it drifts inte -Vnehronism, carry 


torque preater than the counter of the load 
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Semiconductor 
Power Rectifiers 
Continuous- 


GUTZWILLER, Design Engineer, Products 


Eleetronics Division 


Circuits 


The small electrical losses the junction semiconductor rectifiers are design factor 


the application these devices. Design procedures attain reliability and long service life 


continuous duty applications must consider heat generation and dissipation insure oper- 


stability. 


ADVANTAGES GERMANIUM and silicon power rectifiers 
are well known; these include such features 
compactness, absence aging excellent voltage 
regulation, high reverse resistance, and overall economy. 
What may less known the circuit designer are the 
design factors which must applying 
these power rectifiers continuous duty circuits. 

application problem. The reetifying element germani 


um-indium junction mounted inside hermetically sealed 


copper cooling facilitate the flow heat 
from the the Heat can dissipated from 
the fin both radiation and 

Heat Dissipation. Although the 
junction usually exceeds per cent, 
the very small losses that the 
are still major factor the application the device. 
reliability and long life the are 


reasonable operating temperature 


type medium power germanium rectifier 

various junction heating power 


ay 


60 


| Junction Junction | 
" 
(A) forward characteristic; (B) 
(D) de reverse power generation ws — ) 1 3 
inverse voltage. verse 
illustrates the temperature rise the leakage current the rectifier 
above the ambient temperature the various can determined referring the reverse character- 
linear velocity the the the verse characteristic reveals junction temperature has 
4 cooling become more marked. and the tempera a substantial effect on reverse current for a given inverse 
ture difference between junction and ambient decreases voltage and therefore, 
maimtamed at even very hich ambient temperatures currents and inverse voltages can be readily determined 
shown the velocity parameters rent relationships. Power curves for the 
Heat Generation. these deviees continu rectifier are shown and Fig. 
the power loss the junction must these instantaneous power curves, the average 
be determined quite accurately This loss beeause power developed at the junction over a com evele by 
factor drop the durin and waveform inverse voltage for 
current conduetion and current leakage the ward current may determined eraphical integration 
} 
big. 5 Single-phase sine-wave rating for 
temperature of 87 ¢ power conditions, 
110 ANL FACTURING 


apts 
ay 


unction 
temperature ‘4 
100C 


0 
66° 
a 
+ 
oO! + 
+ 
} } 
; + 
+ 
50 100 150 ( 250 Averag we 
nverse voltage, volt 
we 


amp peak inverse voltage 200 and 
the sum average forward power and 
The steady-state tem 


perature between junction and ambient for this 


average reverse power generation 
particular rectifier can then determined using this 


total the 
that applies to the spe 


average power generation with 


heat dissipation curve Fig. 
cific cooling conditions the procedure 
likewise he lo the efleets ofl 


ean used 


means the data given thus possible 
the forward current waveform. the reverse voltage wave 
form. and the ambient air conditions are known. Fieure 


lo 


rent would have varied 


ave cireutt 


une 


(left) 


reve 


Maxi 
power Us 


forward power genera 


Graphic al determination of heat generated at junetion 


reverse voltage parameter maintained constant 
200 peak volts for this Similar 
liability and long life can from all modes 
operation illustrated in this eraph 

on the continuous-duty 


thermal 


lies upon the existence of stable reverse power conditions 


governing factors are plotted how 
slightly as junction temperature ts raised (Curve Aj 
reverse power exponentially the 
venerated at the juretion ts obtained by adding the in 

stantaneous values Curves and 
Continued page 
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Polyester-Glass Tape for 
Motors and Transformers 


Resin-treated parallel 


include 


structural such armature 


handing replace stainless 


horage 


has aroused a good deal ol interest im apple itions that 
include armature bandin stator ties and string bands i 
Vatiotis pes of motors and generator units: cot bands 
method for machine parts desired 
The 


has many applic ation poss bilities since ots 


inherenth) an tosulater. has a tensile strength comparable 


that and may into intricate shapes 
and configurations. 

This type tape utilizes nonwoven 
rectional) glass yarn construction, thus assuring maxi 
mum tensile The glass yarn combined with 
tack-free storable (Storage should 
«heets are necessary to prevent blocking during stor 
differs also from 


The conventional pre 


fabric tape with various resins, in that the cost of weay 
ing and the kinking the warp yarns are avoided 

resin cured means conventional varnish 
cure and when cured contributes 
the tensile streneth. The 


homoveneous solid of considerable strength, so hard that 


cured tape structure forms 


machined 

Actually, the tape may wrapped, laced and 
knotted while limp the stage 
cured place that machine components are 
one commercial source are given 
the Printed String Company 
Chicago, the General Company and the 
Rome. New York 


developme are 
orporation 


obtained through the use this are 


marized the experience reports that now follow 


Medium Induction Motors 


the General ompany this type tape 


She 
Tip 
ay 


lend themselves to banding with conventional banding wire 
the end winding slightly cone-shaped that the banding 
from centrifugal expansion which between 
the coils with the same The degree 
shown here. This construction allows chain-wound 
hairpin coils before the availability this tape 


Motor Department has been described by Al D. Coger 
Materials and Process Laboratory, Large Steam 
lollows: 

The tape has applic ation both in stators and rotors 
may wound around finished rotating equipment 
form bands and rings high hoop strength 
centrifugal may interlaced stator wind 
so as to provide superiot mechanical support This 
naterial has been used improve machine 
within the General Eleetric Company for several years 

use this material replace stainless steel wire 
is armature banding deserves spe ial mention. Since this 
tape forms there are circulating 
currents banding and there obviously 
need for any insulation under the banding. 

this material are not applied the machine 
uniform the tightest fibers assume 
most the load and may break. This turn will load 
next tightest fiber that progressive low 
the machine at an even tension. The tension should net 

during the winding operation 

This means that for iven loading. the 
produet will show five times more elongation than steel 
vive. Tf no outward movement of the machine windin: 
luring running can the use prestressed 
onstruction is mandatory 


the entire end-wiring portion covered with 
forming retaining ring the the 
this binding are oriented the direction 
thus taking the best advantage the exceptional tensile 
additional binding runs criss-cross the 
connection that they are maintained 
continuous system of brace after the material has 


‘ ured hard 


\ portion of a large induction motor stator ts shown 
with some of the coils removed to better display the method 
securing stator coils with parallelthread glass tape. The 
are bound down external lashing ring the same 
time, a jumper ol the lupe is run from coil to coil on the top 
surlace When the tape cured the coils are locked inte 
position matrix ot othe high strength reimlorced 
polyester resin, and the jumper between coils solidifies into 
rod-like member so that the coilk are held both lop and bottom 
system has been found stronger than conven 
tional tie cord and much more resistant vibration. (Source 
Schenectady, N.Y 
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thread ula » lupe core band- Source: General 
Dept krie, Penna 
Cured Laminates Polyester 
Unidirectional Glass 
Property Value 
Tensile strength, psi 120,000 
Flexural strength, psi 150,000 
Compressive strength, psi 70,000 
modulus, psi 5-6 10¢ 
Elongation, per cent 2-3 
Recovery after elongation, per cent 100 
Dielectric strength, 400 
Maximum continuous temperature rating, deg 150 
Glass content, per cent 
"Data from Chicago Printed Strung derived from cured layers of 


Table Check List Advantages 
Polyester Unidirectional Glass 


Outstanding bonding properties. 

High water and moisture resistance. 

Negligible elongation. 

Extremely hard; may machined desired. 
distortion. 

Physically stable. 

High electrical insulation value. 

Excellent resistance mild acids and 


Resin content represents approximately 
per cent the total weight the tape. 


Nonmagnetic. 


are over. 


place the highest possible tension that 
the radially inward component force this tension 
will always greater than the radially outward centri 
fugal foree produced spinning. The coils are 
supported their inward surfaces the structure 
the rotor that the coils are compressed 
permanent tension the banding and the underlying 
support. If the radially inward component of the band- 
ing tension drops below the outward centrifugal force, the 
will expand and the coils lift. Under these condi- 
the banding and coils will not remain con 

important that the technique wind- 
ing and subsequent curing this 
such manner minimize any relaxation tension 
where the centrifugal great: where the banding 
dimensions are such that the tape highly stressed; and 
where even slight expansion the binding might un- 
the machine. These may relaxed 
when the stress levels the binding are inherently low. 


vlass tape 


ln summary. resin-treated parallel-thread 
may considered new method joining machine 
Objects may fastened together means 
wrapping, which, when cured, embeds 
them rigid Alternatively, the material may 
applied under great tension that the inward force pro- 
duced the principal bonding agent. combination 
the two approaches may employed. The 
obtain steel-like tensile strength nonmetallic material 
compatible with insulation summarizes the con 
tribution this material machinery. 


Transformer Applications 


Pittsheld., Mass.. has also heen doing a considerable 
amount of work with this vlass-polyester tape. Test ex 
periments have been designed with spec ific end applica- 
but results are not necessarily applicable 
veneral use. Two current however, are 


Laboratories Department this Division: 


This tape has proved satisfactory 
types transformers for securing the winding leads. The 
applied the winding operation and cures dur- 
the normal winding treatment. essential that 
winding leads fastened prevent movement 
during shipment during operation. 

This tape also used induction voltage regulators 
desiga band the rotor windings place 
Here, it replaces phosphor bronze wire, The use elim- 
inates areas high voltage stress which formerly existed 
between the winding conductors and the grounded 


ine 


somewhat negative report this tape. The main 


tion its use seems the fact that the adhesive 


bonding properties of the tape appear to be destroved 


D-C Motors and Generators 


another General experience with the poly 
ester-glass lape reported Sharrow. D-C 
and Department, Penna. 
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treated glass tape are standard the new 
line motors and generators. (See Fig. 4.) addition, 
this material has been successful satisfying other prob- 
lems such supporting commutator cone mica, tying 
and rigidly supporting series straps and terminals. 

Many thorough investigations 
application these tapes for binding armatures. Rupture 
tests established the ultimate strengths for the bands 
normal and elevated temperatures. Heat-aging tests 
extreme established the strength retention 
characteristics the bands. Various treating resins and 
resin contents were investigated were many different 
fibers. The result was complete control information 
point, special tension control equipment was developed 
ee mprising all NEMA frame diameters, 320 through 500, 
proved the adequacy the tapes 
steel wire binding. Finally. field applications were made, 
and not one instance band developed. 
steel mill auxiliary motors using glass bands have 
been in service up to two years 
with apparent evidence band 
deterioration. 

These polyester-treated 
tape bands have the significant ad- Fig. 5—Initial step 


thereby eliminating all band insu- 
lation. Conventional banding wire 
provides potential shorting path 
between should the 
sulation fail. When properly cured, 
vlass bands will satisfactorily with 


ture automotive-type 
generator with the 
ing tape the semi- 
cured stage. 


Fig. 6—Tape fused 
place with solder- 
ing iron. Excess length 


temperatures which would melt the 


away with shears. 
solder from ordinary wire bands 


component tures are pressed 
inclined plane and 
rolled into 
oven. (Source: Owens- 
Corning Fiberglas 
the glass bands are easily and Corp.) 


load loss which 
erated in the wire bands. 
With revised tension equipment. 


providing 
necessary complete the banding 


operation, 


Automotive Generator Armatures 

polyester-glass tape has been used band auto 
motive generator Relative low cost has been 
the prime factor according the 
and speed application also become 
cost factors. Another important considera 
tion is the ability of the Lape to withstand high tempera 
tures compared with other nonmagnetic tapes. Figures 
and show some the manufacturing steps. These 
armatures, containing only laps the 
banding tape are 11.000 rpm for min and 
are reported show strength equal that 
tapes 
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Gaskets 


radio interference described connection with the ation 


RApio INTERFERENCE IS UNAVOIDABLY CREATED by most 
types electrically operated equipment normal 
and intended operation bor all practi al purposes, radio 
electri al and radio frequen \ ened eleetric al 
will travel any conductor 
simple solution to the interference problem Suppression 
radio interference involves both filtering 
ne filtering to block the paths of conducted energy 
shielding to prevent the leakage of radiated energy 

radio-noise shown Unit may contain one 
or more interference sources. Unit R is the noise-sensitive 
radio-noise, but are connected electrically with unit) S 
indicates the power from both units and 
R are ope rated 

| | \ shows how radio interte rene eat hy 
only conducted energy through the power 
line but radiated energy from unit 
and their connecting and from 

shows the results suppressing interference 
resulting from conducted energy installing radio 
noise filters Interference still reaches unit 
R. since no shielding is used to suppress the radiated 


enerey produced by unit S 


116 


shows the results shielding unit only. 
Note that while surrounded completely 
the omission filters leaves unit 
exposed the not only conducted energy, but 
radiated energy from the other units, their connecting 
and from 

shows how the combination filtering and 
shielding enables unit operate free from all 
ean do an adequate job. 

the ideal shield would continuous 
metal with all seams and joints welded and 
with openings and thick enough the 
energy and to a point below the threshold sensitivity of 
practical since shielding containers must have openings 
ventilation and for the equipment they house 

these openings. particularly the joints around 
and that are the weak links 
otherwise effective shield. They are breaks the elec 
trical continuity the shielding structure across which 
onductivity must be re-established, if r-f leakage 
radiated interference! is to be effectively suppressed. 

usually solved using gasket. The gasket made 
material which impervious the resilient enough 
conform completely the irregularities both sur 
and strong enough resist the pressure difference. 


the integrity the joint maintained. 
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The need for both filtering and 
shielding suppress radio interference 


trate: might possible machine the head and block 
automobile motor such tight tolerances 
vasket would needed. But far more practical and 
economical use only rough machining and gasket 
make the joint leakproof, The same holds true for r-f 
leakage. \ simple. er onomi al. and dependable means of 
maintaining the integrity joint the use gas 
ket material that resilient enough conform 
irregularities both conductive enough pre 
vent r-f penetration through it, hard enough make good 
contact both and truly resilient that the 
vasket need not replaced after every opening: other 
words, resilient metallic gaskets. 

Resilient Metallic Materials. and con 
ductivity can combined using several methods and 
materials. Some the more common are: 

wire mesh, Vhis material made 
many loop-shaped springs interlocked hinge 
like manner, thus flexi 
and cohesion. These properties are retained when 
the mesh compressed make dense enough 
shielding material. 

gasket. Vhese gaskets are made 
ing thin brass sheet with The 
resultant sharp raised points job mak 
ing good contact to both sides of the joint. 

Armour Research gaskets. have many wires, 
the plane the mating silicone 
bend the wires allows the gasket compress while 
the ends the wires make good contact. 

Woven aluminum mesh screen, impregnated with 
The material ground off expose the peaks 
the aluminum mesh both sides. 

have been used r-f gaskets. 

Metal over rubber. covering rubber with metal 
with the conductivity metal. 

Conductive rubber. material has 
does not have 

has been used make joints tight and there 
fore mentioned here. They are not true resilient metallic 

askets but contactors, the same sense that relay 
are contactors. This particularly true when the fingers 
make sliding contact with the mating 

advantages and limitations these various mate 
rials are summarized the Since some applica 
tions the useful temperature range will the 
temperature limiting material each case also listed 

R-F and Mechanical Properties. al! 
the r-f leakage through the gasketed joint related the 
ipplied pressure. This would the material’s r-f char 
its operating height must vary with the applied 
This would the material’s mechanical chat 
acteristic. Although the following 
applied to resilient metal gaskets made of knitted wire 


\ 
| 
= 
ere 
By 
we r- - 


the treatment general, and can applied the 
other forms gaskets. 

a resilient metal gasket plotted avainst applied pressure 
term “insertion loss” used extensively 
parameter its use to evaluate an r-f gasket is therefore 
logical but must The block diagram 
defines this the loss r-f leakage which results 
When anoref vasket is inserted in a previously ungvasketed 
all other parameters remaining the same. 


tests EF, was a 25-watt transmitter, and EF, the “S” meter 


mesh gasketing material. 


{ 


(db) provided metal 
gasket 
(psi). 


on a communications receiver. Since E, was the same 
both cases, and can assumed have remained 
the calibrated attenuator direct substitute 
for the gasket and gives the 
When tests were run for various combinations fre- 
quencies, gasket and joint materials, 
values insertion-loss changed, but the shape 
the curve remained approximately the same. There was 
always a point at the knee of the curve where additional 
pressure did not produce much 


the this point oceurred psi and therefore 


Characteristics, Limitations, and Advantages R-F Gasketing Materials 


Material Chief Advantages 


Compressed 


Most resilient all-metal gasket (Low flange 
Knitted Wire 


pressures required). 

Most points contact. 

Available variety thicknesses and 


AEEL Gasket Best corrosion films. 


Armour Research Combines fluid and seal. 


Gasket 

Aluminum Screen Combines fluid and seal. 
impregnated with Thinnest gasket. 

Neoprene Can cut intricate shapes. 
Soft Metals Cheapest small sizes. 


Metal over Rubber Takes advantage the resiliency rubber. 


Conductive Rubber Combines fluid and seal. 


Contact Fingers Best suited for sliding contact. 


Temperature 
Limiting 
Chief Limitations Material 


Not available sheet form (Certain intricate 
shapes difficult make). 
Must .040 in. thicker. 


Not truly resilient. Brass 
Not generally reuseable. 


Requires in. thickness and in. 
optimum shielding. 


Very low resiliency. (High flange pressure Neoprene 
required). 


Cold flows. Lead copper 
Foil cracks shifts position. Rubber 
Generally low insertion loss yielding poor 
properties. 


Practically insertion loss giving very poor Rubber 
properties. 


Easily damages. 


Fewest points contact. copper 
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Pressure -psi 


this point was chosen the optimum operating point 
for knitted wire gaskets. The gasket could operated 
above below this point, course, but this point might 
considered the pressure point, 
sure results only small insertion-loss increase. 
more important for the designer 
sure will obtain optimum than what the 
exact insertion-loss that pressure was some labora- 
tory setup. Consequently the pressure which optimum 
pressure, 

shows the typical mechanical characteristics 
resilient gasket. This typical knitted- 
wire mesh and not linear probably 
true most other materials. true linear characteristic 
would reduce the necessary flange pressure. data 
can found the literature the proper- 
ties other material but curves could plotted 
similar manner. For the sake the heights 
height 

R-F Gasket Design Theory. and mechanical 
properties must now related joint parameters. Here 
one often treads virgin territory about which little 
known problems. from basic geome 
obvious that two rigid bodies will 
librium when they meet three points, unless both bodies 
are perfect planes their mating surface. Since not 
practical have perfect the two halves shield 
mate with inherent imperfection and therefore contact 
only three points. This degree imperfection mat 
ing needs important factor because 
with conducting material prevent r-f 
course the number of contact points can be increased by 
pressure distort the two surfaces: this the 

For lack of a better word. we have called the mishit of 
the mating surfaces “total joint unevenness.” the 
maximum gap anticipated when the mating surfaces are 


Pp 
b) Ea repeated for 
E, __ varying values of P 
Eo| No shielding material, 
| ( #) | insertion loss 
measured by attenuator 
( 7 } | | £, held constant 
Shielding 
member 
1) Ea obta ed for 
ty 1 varying values of P 
| t with shielding 
T J 
chinine tolerances. Wir pipe distortion, wear, ete, \s 


shown the total joint unevenness the 
designated 

Joints vary not only their degree but alse 


the frequeney and the manner the 


opened and closed during the life 


must considered because most resilient metallic gaskets 
will take some set when compressed and will 
completely to their initial state when released. The second 
compression then will not the same the first 
For this reason have classified joints 
follows: 

Class A—permanently closed. initial closure, 
such joint would opened only for mainte 
nance repair Feedthrough mounted 
ference and many waveguide joints, are examples 
pressure applied the gasket. This pressure may 
large desired, but such pressure set 
the gasket, it is not reuseable. 

Class B—fixed position. Class joint the rela 
live positions the mating surfaces and the gasket are 
always the same. For any point the edge 
door will generally close against its equivalent point 
the jamb after every Class the 
compressed and released from the same operat 
height the same point the gasket many times 
during its Hinged and doors, and rack and panel 
installations, are typical Class joints. 

Class C—completely interchangeable. 
joint one which the mating surfaces and shielding 
material are completely interchangeable, or the relative 
positions the two mating surfaces and the gasket may 


compressed to several different operating points mans 
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Gasket height 


Nmin, Mav Maximum, minimum and average 
ights ir 
operatir g heights es 


mox. "min. ay * Maaimum, minimum and average 
operating heights in percent h¢ 


Mozmum, minimum and average 
operating 


) 


round, (2) reetangular, (3) single round strip) with 


ittuchment fin, (4) two round stripe with one connecting 


fin, (5) single round strip with two fin 


the curve used for designing 


Class the curve would show the characteristics 

Hlowance must be made for the case in which the pol j 
of COMpresston a subsequent jount (h h ) 

Design Procedure. three design parame Procedure height and average pressure 
known approximated, determine approximate the Determine from known P,, (point 
These are average pressure, joint unevenness, Should more than point 
and height. requiring that point the joint joint unevenness then 
on Fig. 4 would be 20 pst Coptimum Iding pres Procedure Know Dotal point une senne and gasket 
sure). By definition this is alse A and is indicated by Find Average pressure 
the curve under consideration but adequate 


| } will be OC; ) 
sines the curve ts approximately inear! 


shown gasket height oceurs This determines point and P,, 
mia pressure and Is shown iis pont ( Depending 


on which is Known, the following three procedures can In Class ( joints, the minimum gasket height 


- 
used determine the third unknown Class duced the amount set the gasket will take 


joints: of maximum pressure. lor instance, if the gasket 


ure an otal porn mevernim 

Determine / from known pet cent, If on big. occurs at per cent, then 


Total joint unevenness 
> > — | 
# 
< 


COMBINATION 


Typical 


the A 


use this case would per cent. 
same procedures are then 

\ similar sxroup ol procedures can be worked out tor 
pressures which are less than 
ing For instance, could equal opti 
mum shielding pressure provided there still some pres 
. For the least conservative shielding design 


may actually less than optimum shield 


sure at h 
whic h Cause P 
Ine pressure. W hie h design philosophy Is used depe nds on 
how serious the shielding 

Gasket Height Tolerances. height 
determined from these procedures must have some 


tical When the vasket is ce 


signed operate pressure, then slightly 


manufacturing tolerance 
vasket can safely used since can then 
modate slightly larger joint unevenness. other cases 
the may compre ssed predetermined height 
with excess compressing force available. Again 
slightly higher gasket will better than slightly 
higher insertion loss. Therefore the tolerance r-f gaskets 


should all the plus For gaskets made com 


pressed knitted typical height might 0.125 
0.015 
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gaskets 


made of knitted wire mesh 


definition gasket height. not true free height 
but height under slight pressure. The 
vasket free height will slightly higher than measured. 

Application Considerations for Knitted-Wire- 
Mesh Gaskets. The discussion, thus has been gen- 
eral, and could applied any type resilient metallic 
vasket. The following concerned with problems related 
aluminum, Monel, silver-plated brass. Because the 
unique properties the best metal for 
applic ation can be found by a selection of one of the 
Considered the usual sequence, selection 
and mechanical characteristics 

Corrosion will decrease the any joint 
material should chosen which resistant 
itself and which will not cause excessive valvanic cor 
rosion with the mating surfaces 

Monel the most corrosion resistant. From 
corrosion standpoint it is compatible with brasses and 
present, most electronic enclosures are 
made from aluminum magnesium, the question com 
broadly true that Monel and aluminum are generally 
considered not compatible sense expressed 
lary spectiications In practice the relative masses of 
the two metals favors the use Monel shielding 
Because they are inherently light. they are present in 
much mass than the less 
enclosure This decreases the amount of galvanic cor- 
Therefore Monel now being used against alu 
inherent mechanical prop 
erties. and adequate conductivity 

products silver are venerally conductive 
standpoint 

Aluminum os the least corrosion resistant. However 
and therefore aluminum is used where strict adherence 
alloy used also compatible magnesium 

for the highest overall con 
ductivity consists (1) the between 
the closing surface and (2) contact resistance 
tween individual wires comprising the 
the resistance of the wires themselves. The most desirable 
film and the same time has high inher- 
ent conductivity. 

Monel has the lowest excellent 

Although aluminum is the most conductive. it always 
forms hard non-conductive oxide order make 
full use the conductivity the aluminum, neces- 
The average “break-through” 
the optimum shielding pressure. unless 
desirable operate lower pressures, this need not 
considered, 


Brass, which the base metal brass 


shielding materials, only slightly less conductive than 
aluminum and considerably more conductive than Monel. 
Corrosion products form silver-plated brass more 
easily than Monel, but these products are far more 
conductive than those formed aluminum. Silver-plated 
brass therefore the best compromise between high in- 
trinsic conductivity and low contact resistance. 
Mechanical characteristics are normally less important 
than conductivity and corrosion resistance the selec- 
tion metal for wire mesh gaskets. However, where 
mechanical strength, resilience, and hardness are prime 
considerations. Monel, silver-plated brass, and aluminum 
are preferred that order for all three properties. 
shows five standard wire mesh strip types. 
Round cross-section strips are diam for 
most applications. They can made larger diameters, 
although very few applications require strips larger than 
Although the strip could made 
more than in. thick. The height rectangular 
strip should not more than times its The 
fins the other strips are used attach the materials. 
shows typical r-f gaskets made knitted-wire 
These are not cut from sheet material 
often but are compressed die. Therefore, 
the round and rectangular gaskets shown are the most 
practical make since tooling Other 
shapes are possible as shown. but these are the excep- 
tions rather than the any case where special 
shape contemplated, the designer should with 
the gasket manufacturer to be sure that it can be made 
and find out some slight changes might not result 


ina cheaper vasket. 


mounting for wire mesh 


combining the r-f either strip 


shown (3) the upper left. compressed unit 
shown (3) the lower right. with rubber. combina- 
tion fluid and r-f tight gasket can made. 

Mounting. Before discussing methods mounting 
the resilient metallic one point should empha- 
shielding enclosure and find out during prototype testing 
for compliance with radio interference specifications that 
not needed, than leave out and then suddenly 
discover the need for r-f The emergency fixes 
necessary gasket frozen design are expensive and 
seldom effective designed-in r-f gasketing. 


Just gaskets are used compression, 
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gaskets also should used compression. 
shows some typical methods for mounting 
They are: 

Held place slot side-wall friction. 

recommended since the amount solder used must 
controlled very carefully prevent its soaking the 
gasket, thus destroying its resiliency. 

Positioned shoulder. 

the three methods, the most common 
held slot. this case the nominal and 
the gasket assures pressure the 
the slot adequately vasket. The gasket 
easily replaced when mounted this manner. 

Although soldering seldom recommended, 
cluded here because the method often suggested. the 
amount solder and the length time will molten 
can controlled accurately, then soldering 
recommended, R-F vaskets have been soldered on 1 R 
tubes quite successfully. 

shows the many ways that the various forms 
strip materials can held place. Two methods pre- 
dominate: the use attachment fin, and sidewall 
friction slot. the four sketches the right 
bottom row the material might spotwelded directly 
held bonding material. Since most bonding mate- 
rials destroy the bonding compound must 
thin strip wider materials. 

and inexpensive method for making the neces- 
sary joints shield r-f tight. This particularly true 
when the gasket designed into the shield and not added 


Fig. 


are available, each with its peculiar advantages and dis- 
advantages. were dis 
cussed in partic ular. the basic theory developed for them 
can applied the other forms resilient conductive 


gaskets. 
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DESIGN TRENDS 


Packaged Control for Subway Cars 


LICHTENFELS 
Locomotive and Car Equipmer t Department 


CONTROL SYSTEM currently 
installed new subway cars for the 
New York City Transit Authority repre 
ents advance over the original com 
tactors that has been for 
ipproximately five years 
for the line breakers, 
which are mounted separately for safety 
reasons, propulsion control appa 
ratus for each car one package 
consisting 

braking, coasting, series power, 
power, and field shunting, 

motor-operated resistance 

controller for smooth operation 
power parallel power coasting and 
braking 

Control devices operate 

Regulating relay interpret rate 
braking 

iil 

coolin ind easy unit replacement 

A cam switch type of control was 
elected for reliability, long 
ease The control and 
power units are made switch 
such elements are used the two 
cam each control group 
System Operation. the motor 


big. | Bottom view of control 
package mounted under subway 
ith rover removed to show 
forced-ventilated resistor assem 
bly with motor-driven controller 
at either end 


controller for main similar unit used 
sistance control 
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MASTER CONTROLLERS 


control package 


Simplified 


levers, line 


mitted all the cars train which 
may consist of | to 11 cars. The first 


power position “Switching a3 


energizes 


motion, and closes the 
cireuit breaker train wire closes 
Train wire picks relay 
causing the cireuit controller 
thus closing cam- 
operated switches and The four 


traction motors are now in series with 


to a power position 


all resistance the circuit, the low 
power position used for coupling cars. 
Note that the main resistance 
R13-R22. 

The second power position, “series, 


” 


energizes train wire pick 
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contacts (left) with 


coil for power switching (right) without 
blow-out coil for control switching. 
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TRAIN LINE CIRCUITS 


CONTROL CIRCUITS 


diagram control (above) and power (right) 


relay. This causes the resistance con 
troller AMR to advance under control 
of the regulating relay 

The third power position, 
allel end series then 
advances the control to cut out resist 
ance with the motors parallel. When 
the 
shunted for 


all parallel resistance is out 
fie lds are 
creased train speed 

Shutting 
all power train wires and establishes 


power! de enervizes 


motor connection as braking but at a 
During coast- 


switches LB2, P2, 


and are closed, placing the main 


very low motor current 
ing braking 
resistors across the motors which are 
now generating. Calling for brake ener 
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DESIGN TRENDS 


train wire The control then 
regulates for braking instead of coast 
ing current 


amount motor current. and 


hence the “feel” the car, auto 


regulating relay CL. This the 
heart the system, has 
coils, making it responsive to acceler 
ating current, braking current, and 
rate The combined 
these coils causes the relay drop 
out pick When the 


relay picks up, its contacts stop the 


Electromagnet Reverses Differential 


VALENTI 
Co 
Cleveland, Ohio 


ALTHOUGH hand-operated 
found wide line i an instrume nl 
for the measurement surface rough 
ne It soon hecame apparent however 
that to extend it utility beyond the 
range that practical with hand opera 
Surfindicator needed. This 
was especially true for 
pection and very and 
area Surfindica 


hig. | Instrument for measuring surface 


tor was developed the Research 
Laboratories Division General 
license Brush Co. 

motor drive had have these 
characteristics to be acceptable : con 
stant-speed stroke the rate 
per sec; adjustable stroke from 
down less than in.; reversal 
time less than 0.030 and minimum 
noise and vibration. The first approach 
the design was use 
motor coupled worm drive pro 
vide constant linear speed. The limi- 
tations this type design 


Stroke arm 


Horizontal block 


finish 


indicator, packaged motor drive and pickup head, which 
reciprocated across the surface being 


Isometric and cross-sectional views the drive mechanism. When 
coil de-energized, output rotates direction, then reverses when the 
coil energized. 
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main controller the 
pilot motor armature. When drops 
out, the main controller advances to 
rested the relay picking up. Actually, 
this process happens rapidly that 
produces regulating action. transfer 
relay allows one relay 


used for both controllers. 


Drive 


necessary reverse the motor from 
full speed one direction full speed 
the opposite direction was 250 milli 
sec. the drive was operate the 
rate per sec and make 


stroke as short as ! 


in. length, 
would mean that it would be necessary 
utilize the entire length 
full speed the This 
obviously meant that the drive would 
have use reversing mechanism with 
low inertia, immediately eliminating the 
possibility using reversible motor. 

The present design incorporates 
motor-driven differential. The drive 
powered Barber Colman induction 
motor, belt connected differential. 
used cut down cou- 
pling noise and allows greater misalign 
ment between the two elements. Fig. 
shows the operation the differential. 
The input shaft drives gear one 
direction only. Plate coupled 
shaft and spring loaded against gear 
turn, retains idlers and 28. Thus, 
gear drives facing plate through 
the miter gear connected gear 12, 
and miter gear all rotate the same 

When coil energized, plate 
retracted from the facing 
and held stationary. This, 
turn, causes the shaft, which constrains 
miter gears and 28, 
tionary. Since gear and miter gear 
are rotating, the miter gear idlers 
and are driven cause miter gear 
rotate the opposite direction. 
Thus, energizing the coil, can 
reverse gear from full speed one 
direction full speed the opposite 
direction less than the requisite 
which turn drives gear and the 
output shaft. 

The differential and motor drive are 
shock mounted from the rest 
unit isolate noise and 
translate this rotational 
linear motion, drives worm 


screw through gear reduction. The 
worm has in. pitch, 60-deg 
grooves, and approximately 
long. spring load placed against 
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> 

Swivel block aseembly 

3 

(34 
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The end-bearing hole clearance quite 
liberal that there tendeney for 
the bearings to bind when the unit is 

conversion the rotational mo- 
tion the worm linear motion 
accomplished spring-loaded wheel. 
spring loaded for two reasons: first, 
maintain coupling with 
zero backlash, upon reversal; 
ond, decouple the worm serew from 
the stroke arm prevent noise, rocking, 
and binding. This spring secured 
the stroke arm. The stroke 
guided two V-grooves, Fig. located 
the end bearings. the 
stroke arm from rotating and provide 
reference surface along which the arm 
may maintain its angular direction, 
against the rod which parallel the 
centerline the V-grooves. 

The stroke arm also biased into the 
grooves with vertical spring load 
insure that the traverse this arm 
linear. the stroke arm were not biased 
angularly and along its linear traverse, 
any bearing clearance, oscillation 
change traverse would increase the 
minimum discernible noise the 
strument and would not repeat the 
stroke trace the 
up. 

The stroke the instrument con 
trolled the operation shaft with 


Stainless Castings 


THE DESIGN and construction 
juice processing equipment addition 
from fruit acids, the factor abrasion 
caused pulpy residues and peels 
citrus fruits must also considered. 
from contamination, mainte 
nance quality, and uniform flavor 
the product also are the concern the 
struction should avoid “traps” for pulp 
and juice residues, and use any mate 
rials that destroy the vitamin fruit 
juices. Equipment must designed 
that readily accessible for cleaning. 
must also resist strong alkaline deter 
gent solutions pumped through 
move organic deposits. 

All these factors point the 
sirability using stainless 


cause its corrosion resistant advan 


unit with cover removed. Length stroke 
arm determined setting collar which actuates the 


limit 


through collar position 
the stroke fixed, being determined 
switch through the shaft. Collar 
termines which position 
arm will open the Adjusting 
this collar will adjust the length 
switch supplies the voltage which 
the coils the differential are energized 
for reversals. spark suppressor 
parallel with the differential coils 
creases the switch life and eliminates 
radio interferenc e caused hy the col 


lapse the coils field. 


category (see designation and composi 
tion table) used: Type 
where excellent: resistance to organ 
acids needed; Type where 
the casting; and Type where 
good general-purpose corrosion-resis 
tant grade needed withstand cor 
rosive action citrus 
The In-Line juice extractor, made 
the Food 


Machinery and Chemical 


made stainless castings. this 


Food Machinery 


The vertical shaft, horizontal block 
assembly and horizontal extension rod 
are provided the stroke 
provide vertical and horizontal 
justment the position the pickup 
turn are coupled swivel 
ances cannot be tolerated, the swivel 
with tapers on both ends, with these 
ends in turn hitting into spring loaded 
coined cones. The radius the tapers 
the drill rod fit snugly into these 
cones. The entire drive unit packaged 
in an attractive case OO 


chine cam-actuated feed bar elevates 
the fruit position between the two 
halves of the extracting eup (Fig. 1) 
means cutters, plugs are 
punched the top and bottom the 
fruit and the upper 
its down stroke, the lower plug forced 
into perforated section tube sur 
rounded casting. Juice 
collected the stainless casting flows 
through manifold and out through 
stainless steel sanitary juice line. The 


plugs seeds and eXCESS pulp are forced 


Standard Designations and Chemical Composition Ranges 
For Cast Corrosion Resistant Alloys 


Composition percent balance Fe 


Cast Wrought 

tages. Alloy Alloy Mn Si P Other 

The advantageous use stainless Designation Type* max max max max Elements 
teel castings various fruit-juice CF-20 302 0.20 max 1.50 2.00 0.04 0.04 
case histories supplied by the Allov CF-16F 303 0.16 max 1.60 2.00 0.17 0.04 16 21 912 ae aie 
Casting association stain 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


a 
Plote 
. 
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DESIGN TRENDS 
cleaning compounds 
engineers state that 
farther down into the tube, from which stainless steel to be the only 


later removed 
half of the 


il lowest position, the 


they are the upper 


extractor reached less 


shredded 


peel sheared between the fingers of the 


cup has castings are 


finely the excellent 
well 
of this alloy 


cially 


upper ind lower 
the peel and pulp chute 
In | iy the tainle 


cups discharges inte 


castings just pulps with 


shown in place in the 
aluminum 


ratio, such as 


manifold 


previously process 
cast around The inserts tractors, 
constant contact with citrus manufactured 


that satisfactory. Type stain- 
employed because 
machining 


the corrosion-resistant qualities 
designed 
high 


remain from citrus fruits 


the Food 


and Chemical main 


Corp he 
functional component this machine 


conveyor, which has helix dimin 


vod 
they 


Machinery 
have found 
material 
ishing pitch. The serew 
casting in. diam. and in. 
length, with approximately in. 


walls, 


properties as 
the ends which are 
high gloss after machining. 


except for 

about 1 in. 
handling 
liquid-to-solid The rotates 225 rpm, push- 


ing the pulp forward ever de- 


finisher, pure juice through 


Canning 
Machin 


surrounds the The last foot 


the serew’s length has practically 


We 


between 


hee d bar 


halves on the 


Cam-actuated elevates oranges in 
first 
collected in 


are 


first 
stainless 


fruit 


inserts Fig. 2—Cast 


queezing Operation, Juice 


shown in place on the aluminum manifold casting of the in-line 
juice extractor. Directly in front of the aluminum casting are 
left, and the 


clamping 


inserts the rough casting, finished 


Also 


the same 


machined part, shown are 
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designed handle pulps with high ratio, 
with 


castings. Fig. 


shown 


removed, stainless 


cover exposing cast screen 
frame, intake hopper, discharge end, and Fig. 4—Two 
these disks, made Type CF-20 stainless alloy, 


are the main components the Davenport continn- 


ous dewatering press, used to convert citrus cannery waste 
into animal feed 
JULY PFLECTRICAL MANUFACTURING 


Fig. 3 Fig. 4 


Where can you use 


(the highly flexible Class Sleeving and Tubing 
that licks Class performance equals price) 


mild acids, cor 


value 
back 


Cuts inventory, too! 


price— Varflo Sleeving and Tubing can used economically for all 
Class and Class installations. This low-cost adaptability Varflo 


enables many our customers achieve substantial savings 
ventory. Available NEMA Grades and tubing and Grade 
C-2 sleeving. 


TEST 
SAMPLES 


Mail coupon 
for yours 


Perhaps Varflo can solve your insulating problems. Describe them 
cost obligation for our recommendations. 


VARFLEX CORPORATION 

504 Court St., Rome, N.Y. 

Please send free folder containing description and test samples 

Varflo Sleeving and Tubing. particularly interested insulation 

Nome 


HE OULIRY CAKES. PREECE BACK 
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taper, to allow time for the last drop- 
While 


finishing 


ol lo drain 


primarily 
made for fruits, thi 


machine also used 


in extractor in 
processing tomatoes 
Three other Dy pe 16} 


castings are also shown 


tainles- 


intake hopper; which delivers the 
incoming pulpy juice the (2) 
the pulp discharge end through which 
(3) the 
made in two sections 


about the 


the excessive pulp forced 
sereen frame 
which and 


against the hopper and = discharge 
end « astings 

Stainless castings are 
company other types can 


food handling 
These include plunger filler, bateh and 


and equipment 


blending mixers which, like the juice 
extractors. use cast stainless steel for 
contact components kor 


filler 


example a 
Ch 16k 


if conditions are expected 


utilizes Py pe 


especially corrosive, these are 
made Type another type 
filler, the bowl, eylinder walls and 
are made Type 
castings. 

the processing citrus pulp and 
cattle 


the first operation grind the 


seeds from cannery 
pulp and seed and add reagent 
free the contained One type 
dewatering press continuous 
unit manufactured Davenport Ma- 
The heart the press consists 
disks. (Fig. the CF-20 alloy type. 
disks are 


hat the opening betweea them 
greater than the The 
material entering the open side the 
proximately squeezing the free 
moisture out of the product through 
plates which cover 
the entire disk face. 
bar 

The alloy one the 18-8 
varieties cast stainless and usec 
rosion resistant type, and special 
qualities the grade the 
are needed the applica 
tion. This alloy the minimum 
cost’ grade of the 18-8 type, but 
satisfactorily withstands the corrosive 
action the fruit acids 


Standardization Crimping Connector Tools 


MARCH, 


kngineer 


Norwalk Conn 


vantages and economics found 
the indent crimp type electrical 
connector have been recognized 
dustry and the demand 


md number of 


ipplications 


the variety and types of crimpely pe con 
ial 


connectors were for aireraft 


electrical system coaxial cable used 


fhihe-swee pity 


truck 


equipment, tanks and 
might have ford 
other conceivable environ 
mental situation 

dependent the proper cold 
forming of conductor to the connector 
the use of the proper indenting tools to 
make i itistactory mechanical and 


electrical becomes of prime om 


Closeup view indenting head 


Listed below are some the 
ing installation for 


connectors 


Nominal size and types wire and 
cable on which the connectors are to be 
The cable used the Navy 
not necessarily the same diameter 
cable. Air Force 
standards cable generally differ from 
used industrial applications 
Wire and cable used the Army not 


necessarily have the same properties 


per 


dimensions those used the other 


two armed services 


2. Almost every wire and cable size 


There are 22 commercial solid copper 


wire commercial stranded cop 
per cable copper aircraft cable 
sizes, and 56 Navy copper cable sIZe@s, 


plus many aluminum conductors now 


COMMON tse 


Navy-Air Force, Aeronautical 
Universal crimping tool used connectors for 


There are two basic types con 
nectors: one piece and two piece. They 
call for different types installation 


Certain applications require 
sulation sleeve over the indented 
the connector. For and 
lowered cost, pre insulated connectors 
furnished 


are now 
crimping 
through the insulation. These come 
many varieties the uninsulated 
lypes 


Research each connector 
manufacturer have reached 
conclusion the type crimp which 
The government has 
established standard performance tests 
Neverthe 


less, the connectors which the govern 


for the installed connectors 
ment agencies use come type 
intended for their own particular instal 
lation Using the proper 
finished joint will have the 


ther methods. And, the 


lower 


this confused situation the Defense 
Department has begun take definite 
steps. Added the inherent cost 
stock all the different 
connectors, the problem duplicate 
tooling at each Defense installation be 
one manufacturer lists differ 
connectors and there are 


= 
| | 
4 
| 
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Assembly 


GUARDIAN 


Built Meet U/L Specifications 


Control more power less space with this new Guardian 
AMPERE A.C. Power Relay for motor starting, heater loads 
and other heavy duty applications. Standard unit has double 
pole, double throw contacts rated amperes continuous 
duty, 230 volts A.C., with 75% power factor. Operating 
power requirement 9.5 VA.; coil drain approximately .080 
amperes 115 volts, cycles. Two easily accessible screws 
permit removal and replacement completely interchange 
able coil assemblies rated V.—24 V.—115 230 


Write for Circular describing Guardian's New Power Relay. 
Request bulletins Guardian Relays, Steppers, Solenoids 
and Switches. 


1627-H WALNUT STREET CHICAGO ILLINOIS 
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die sets provided for various 

Type ind sizes of connector 
Government specifications could stip 

methods of 


manulacture of connectors and general 


design characteristics uniform for all 
the results would live 
expectation With thousands of doll irs 
invested in production tooling adapted 
for the type connector being 
unlikely that any manu 
desirous to convert. Certainty uch a 
move would not enhance the povern 
ment position a i major customer 
md uch a restriction would tend to 
more etherent product it lower cost 

In in itlermipt to overcome the exist 
ins dilemma everal year ago the 
Defense Department appointed 
lerserviee committee to study the possi 


bine h ould ye rlorm ili fac torily on 


WIND MAKER, engineer looks the rotor for 


of connector then fur 
cfm axial Two identical 


the various major manufac 
compressors of this rating will function as exhausters in the 


Addition the Engine the Arnold 
placed such tool, but incon 
Development Center, Tullahoma, The 


Certain were, necessity 


ceivable that inv one tool could por 


she includes a number of test chambers and wind tunnels designed to 


simulate high-altitude conditions, including sub-atmos 
ty ye Crimipely pe connectors 


: yheric wessures and ultrasonic speeds Performance of both 
One such universal tool was designed 


engines and aircraft models will investigated this instal 
number years ago the Burndy 


lation. Each compressor will driven 24,500-hp 
Tests indicated 


ous motor coupled 6000-hp wound-rotor motor, Latter will 
that this manually operate lever 


used for starting and supplementing the main drive 


compression tool satis been made. coordinate activity and 


factorily and act supervisory agency, Frankford 


right angle terminals and splices manu Arsenal Army Ordnance was given 
factured number sup the responsibility for the design and 


pliers An adjustable nest feature development of a hand tool for the 


permitted control of de pth of indent so smaller connectors. In addition tests 


tool designed for Arsenal 
(Below) Same tool perform 


img a erimiping operation 


that variations in manufacturing meth 
tool, Fig. 1. has been adopted as the 
Navy-Air Aeronautical Standard 
accommodate copper aireraft wire sizes 
AN-8 through varia 
tion this same tool has also become 
terminals for aluminum 
sizes AL-8 through 
But these designs did 
enough. What was needed, in effect 
were two basically new tools, one for 
connectors for use conductors, sizes 
more, the same universal tool should 
work satisfactorily both uninsulated 
ind pre-insulated terminals and splices 
To date three major efforts have 


were performed and data gathered 
so that recommendations could be given 
manufacturers the type and con 
formation die sets for satisfactory 
universal application sizes 
Several years study and experimenta- 
tion resulted tool, which, unfortu 
nately, failed achieve the desired 
results. Nevertheless, although this tool 
was discarded, the experience gained 
its design, plus the data accumulated, 
tool which the designers 
Arsenal expect will the job 

designing this tool, con 
sideration was given the configura 
tion nest and indenting dies give 
several different manufacturers. 
successful, the tool and die combi 
nation had achieve: the greatest pull 


out’ foree: least compression foree 


Wty 195% FLECTHICAT FAC TURING 


ait 
‘ 
> a 
A 


mercury relays 


Adlake relays require maintenance whatever...are quiet and 
from explosion Dust, dirt, moisture and 
temperature changes affect their operation. Mercury-to-mer 
contact gives ideal snap action, with burning, pitting 
sticking. Time delay characteristics are fixed and non-adjustable 


For more information about Adlake Relays, write The 


Katablished 1s . ELKHART, INDIANA . 


the orig and largest manufacturers of mercury nyer-type relaye 


The Adams Westlake Company 


k 
Westlake Company, 116% N. Michigan, Elkhart, Indiana CAA 


moisture troubles your controls... 


ER 
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relative conductivity and 
insulation strength 

Initially, tests were preformed using 
tool, die, and connector recommenda 
tions each three major manu 
facturer Then the tools and dies of 
each manufacturer were used 
the connectors manufactured their 
competitors 

With the test data accumu 
dies which lent themselves universal 
characteristics were incorporated 


die configuration similar and, the 


same time different trom the existing 
individual die combinations 

This tool has been tested and the 
results recently were made known 
the task group It will still have to be 
engineered for production 
will bring many comments both 
from the users in the field) the 
potential manufacturers. The tests 
ind are a long stride towards accom 
plishment this phase the stand 
program 

Meanwhile. other agencies are active 


as well. A few years ago the Navy 
Bureau Ships awarded develop 
ment contract electrical 
connector manufacturer for 


project. Continuous research and ex 


perimentation ts being performed and 
the Navy optimistically awaiting the 
results this study 

The Army Ordnance Corps, with 
particular interest connectors and 
tooling where watersealing 
requirement, has the 
Burndy Engineering Company 
design special universal tool, Fig 
tool Detroit Arsenal the 
the problem concerning the larger 
closing feature was incorporated the 
design that this same tool 
used for installing the 


automotive and tank wiring harnesses 


Ultrasonic Stripping and Soldering Leads 


soldering 


enamel insulation and solders 
Without prior stripping and without the 
oldered 


pretinned copper terminals, shown 


use flux, enameled wire 


that the insulation 
ind that a nie tallurge al bond ha 
been thus insuring 


nection of low resistance 


nections 


hig. 3 (right) 


hand dipped 
ing of coated wire 


> 
of 


ig (left) 


ig (below Photomicro 


soldered connection 


nonuniformity accompanying hand 
“topping 


ment powerful enough to remove the 


Simple setup for 


made successtully every time because 
the humar element largely has been 
eliminated Wire is stripped and sold 
ered where the connection required 

wrapping the wire around the 
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Engineered 


ONE SPEED REPLACES PARTS... 
SIMPLIFIES ASSEMBLY...and saves money! 


General Electric’s Housewares faster, easier, with improved line flow. There 
Radio Receiver Division, Bridgeport, are fewer parts buy, stock and handle... 
Connecticut, adopted this one-piece, and unit cost has been reduced, too. 


multiple purpose and Find out about free Tinnerman Fasten- 


made profitable savings the new 
G-E Automatic Coffee Maker. 


ing Analysis Survey. can point the way 
more efficient fastening your assembly 


Engineered Tinnerman specially line. Get complete information from your 
for the thermostat control, each Tinnerman representative write direct for 


replaces three parts—a blade, bushing, and Fastening Analysis Service Bulletin No. 336. 
lock nut. Controls are now assembled There’s obligation. 
TINNERMAN PRODUCTS, INC. Box 6688, Dept. 12, Cleveland, Ohio 


Canada Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain Simmonds Aero 
cessories, Limited, Treforest, Wale France \erocessoires Simmonds. S. A.. 7 rue Henn 
Barbusse. Levallois (Seine). Germany Hans Sickinger GmbH" MECANO™, Lempgo Lippe 


TINNERMAN 


FASTEST THING STENINGS 
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soldering pot containing 
terminal ends are brought 
ip Close to the tippy ool iti 


Precision Camera 


KARL CI AYTON Superintendent 
Printed Circuit Section 


Co, Chicage 


weurately register with the multiple 
punch pre die made from the 


ame basic engineering drawing, if the 


Wniportant e oot the printed 
| 2 original printing negative trom 
the art work 

processing printed panels 
obtained employing precision cam 
era, manulactured Robertson 
} mechanix, Ine. Chicago, Hl 

Phe camera, known as the Robertson 


Shooting Star Tl, is actually a high pre 


proce color eumera employing 


electrically driven position the 
len anal the Copy hoard. Seale ettiny 
counters and vernier for 
positive registration The counter lo 

ill ol thre Camera combine with 
2 precise ive and focus control higure 
‘ | hows the positioning control ind 
counter dial on the darkroom ide of 


the camera 


In operation the cireuit) drawin i 


f if copy up to save 


ind’ negative ire made to the actual 
cireuit size. The drawing itself may be 
if reduced or enlarged or reproduced same 
work invel ii only 
md for fine detail ma production at 
exceedingly small use 
i phiote proce make thie 
| printed plate copper 
coated side the laminated board 


treated with light-sensitive then 


thre plate i exposed through the preci 
proce the expo ed plate is deve loped 
md etehed | itis this technique i 
many as 430 small circuits bave been 
id 2b in plate 


bor ma produ: tion Work not re 


af 136 


ly veloped bey \eroproject> Incorpor in Jess than two seconds at a tem 


ited in’ West Chester, Pa., the solder 


perature which insures good connec- 


ing tool shown in Fig > employs i tion yet not so high as to damage the 
ultrasonic energy where it) is) most mechanization or parts may be hand 
effective this operation Two tet dipped limited production appli i 


Used Printed Circuit Production 


4 


hig. | Darkroom end of camera showing film holder. len- 


and copy board positioning and counter dial- 


Gallery end camera showing precision ground drive 


“ere we below and Copy hoard Registration marks appear oon 

copy 
ing the fine detail of smialter image thereto Kitching follows 
thre ilk ereen proce used \ file [hie aecuracy reproduction 
positive ol the circuit obtained by largely dependent on the camera used 
contact printing the precision negative copy the original drawing. Unless 


to another preee al filrn. then the posi ccurate tolerances are maintained, the 


then forced through the silk sereen 


the copper plate. transferring the de 


printed panel will acceptable 


ind component inserting operation- 


q 
FACT 


This technician and her co-work 
ers check the all raw 
materials received Anaconda 
mills. Only after they sure 
that raw mate 
rials specifications are met the 
material released for 

This same rigid control 


exercised over Anaconda Magnet 


the production floor. Re 


— 
> 
4 


of these tests are recorded and checked 


Wire throughout its entire 
facture 
The result the finest magnet 
wire the market today. 
duction run will show you how 
this insistant demand for quality 
pays off winding room 
fewer rejects longer break 


free runs. Many customers are 


wit 


LABORATORY TECHNICIAN carefully measure qu ility of uviprle of enamel before it is allowed on 
| 


ist rigid pecifie ition 


This worker can help you cut rejects winding 


able climinate incoming 


tion, too 


Man from Anaconda will 


phone book. write: Anaconda 
Wire Cable Company, Magnet 
Wire Headquarters 
Michigan 


MAGNET WIRE 


> 
2 
4 


New Components 
and Materials 


staff compilation the latest—and only the latest—developments 
screened for designed-in use electrically operated end products com- 


plete with all released specifications and available application data. 


DOUBLE-END VENTILATION SYSTEM FEATURE TOTALLY ENCLOSED, FAN-COOLED MOTORS 


lotally enclo ed fun-cooled motors 
ratings from 50 to 2OO hp feature 


winding, insulated with insu 


lation, combination insulating var 
nish and cotton fiber flock which seals 
off the slots completely from 
moisture and gives the stator high mois 


ing two external cooling one 
each The fans draw fresh air 
rectly across each bearing, then drive 
the length the motor through large 
cooling tunnels, cast the walls the 


main frame The large lovein 


ture and abrasion resistance as well a- 
mechanical strength 
Bearings are open type with provi 


sion for regreasing and pressure 


tunnels, being integral with the frame any part the motor 
walls, provide heat 


and bearing housings 
the air stream. tunnel longi 


measured aiter manufacture 
tudinal fin to smooth out air flow and 


tively mated provide extremely 


provide extra radiating surface rate fit. Deleo Products General 

volume required; the cool intake Ohio 


preceding back cover 


FAST RISE TIME AND HIGH DUTY CYCLE OFFERED PULSE TRANSFORMERS 


Miniature and subminiature pulse trans 


formers, offering very fast rise time and are constructed either encapsulated 

high duty are useful block plug-in types. The latter type has 


for high-speed digital computers, espe 


ture 7-pin Variety core mate 

cially airborne types rials and winding methods makes pos 

Some the transtormers have been sible wide range electrical 

Che transformers are either molded in “Mo! 


coupling transformer, well two 


new coupling transformers, Types 22127 
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Rugged, Precision 


MODEL 


MODEL 


Strain Relief Protected 


quality Ulanet miniature ther 
mostats has been proved years 
dependable operation under the most 
extreme Their inherent 
curacy and rapid response has been the 
leading reason for their final choice 
many critical Get 
with Ulanet for the answer 
your heat control problems 


The only metal thermostats 
that withstand mechanical 
clamping pinching 
cartridge without affecting 
the set calibration 


Series 
Write for Technical Data Sheets 


SINCE 1931 


HEAT CONTROL 


GEORGE ULANET COMPANY 


420 Market $t., Newark, N. J. 


measured at 1000 cps, 0.1 
volt, with 


All three transformers |} 


inductances 


are 
spectively 
1 maximum 
voll ige rating of 1000 volts d- 

As a blocking oscillator ‘I 


transformer has three 


| 
windings and 


winding ratio connecting 


two windings series this transformer 


can be converted to a lep-up or step 
down transformer with winding ratio 


) 
for use coupling transformer 


Dimensions: in. in. high 
| ypes 22127 ind 22128 coupling 
transformers have two windings and 


winding ratios They are 
diam in. high. Allen DuMont 
Laboratories, Ine 760 Bloomfield Ave 

Clifton, N. J 
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COPPER STRIP ONLY 
0.00025 IN. THICK 


Copper strip thickness 0.00025 


turized transformers using lape-wound 
coils and small sotenoids 

Copper strip now being supplied 
thicknesses down to O.00025 in 
close as inv American Silver 
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MIDGET HIGH-TEMPERATURE 
MOLDED MICA CAPACITORS 


Iwo series of molded high-te mperature 


designed tor operation up to 130 ¢ 
loo ¢ respectively 


rating 


and 


without volt ipe 


Maximum capacitance 15,000 mmf 
for the 130 series and 7500 mmf for 


the types. Voltage ratings are 


S00 and 5SOO volts d-« working (depend 
Ing on capacitance with temperature 
available within specified capacitance 
Features include internal mois 
ture-tight seal developed especially for 
high 
are connected directly the capacitor 


foils assure low internal re- 
sistance well permanent contact 
throughout the life the capacitor, 
Cornell-Dubilier Electric Corp., 
Plainfield, 
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APPLIANCE RELAY 


specifically for use 
ances, Type relay features molded 
terminal block, actuator, dust and 
protective contact hood, 
contact action that said 
contact welding 


poole normally open | two pole Theor 


open versions either 
or quick connect terminals available 
Contaet ratings per pole: amp 
sistive, 230 volts two pole, 20 amp 
inductive, 230 Coil ratings: 
240 volts 50 or 60 evel The coil is 
furnished with quick conneet terminals 
Approximate overall dimensions: 


1601 Wall Ft. Wayne, Ind 
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BAND-TYPE ELECTRIC 
HEATING ELEMENT 
Ly signed lo apply heat directly to all 


surfaces requiring heat, band-type 
tric heating element 


applications: 
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Work Horse: employing non-linear 


load, new circuit permits two transistors the 
work ten. IBM Bulletin No. 200. 


Self-Complementary: New Gas Counter sub- 
tracts adding. No. 201. 


The Soft Touch: Ultrasonic cutting 


devices cut from hard, brittle materials within 
bulletins, write Dept. IBM, 590 Madison Ave., 


Multi-Stable Work Horse 


the size and complexity IBM prod- 
ucts increase, are faced with growing 
numbers means 
increased cost. As part ot our continuous 
search for improvement and ways 
reduce the number components, Rob- 
ert Henle, one our Transistor Circuit 
Research people, undertook get more 
work out given number tran- 
sistors. The result two-transistor, 
circuit employing feedback 
controlled non-linear load. Junction 


transistors are naturally suited this 
new kind circuit. 


Stable State Circuit 


full report this new idea from 
contains eight full-page circuit dia- 
grams addition mathematical anal- 
yses the operation the circuit. 
Write for your copy 
No. 200. 


Tor oF Tuse 


Gas Tube Counter 
Schematic 


4s 


/ 


COMPLEMENT 


Self-Complementary 


Accounting machines these days must 
able everything—even make 
decisions. order get machine 
increase operating cost, IBM Com- 
ponent Research people studied the idea 
using multi-cathode gas tube. 
good news that they came with 
attractive approach, which Robert Koeh- 
ler, our Device Development Group, 
then reduced practice; operates 
faster than its electro-mechanical prede- 
cessor and, furthermore, with simple cir- 
can subtract adding. can 
read out true number form both posi- 
tive and negative balances. This pos- 
sible because number stored the tube 
may transposed its complement 
value subtracted from nine) 
single electrical pulse 


you'd like more information the 
basic principle, physical arrangement 
parts, and typical problems solved, write 
for IBM Bulletin No. you are 
fascinated the theory numbers, 
recommend this Bulletin 


Laboratories at Endicott, Poughkeepsie and Kingston, N. Y., and San Jose, Calif 


DATA PROCESSING - ELECTRIC TYPEWRITERS « TIME EQUIPMENT - MILITARY PRODUCTS 


KEADER INOUIKY SERVICH CAKD PRECHI vf 


The Soft Touch 


In some of our studies of new compo- 
nents, the IBM Research Laboratories 


many small and intricately 
shaped parts from brittle materials, Fol- 
lowing the conventional approach, each 
these parts would require laborious 


and costly machining and 


turned ultrasonic cutting; with 
this tool can make any shape size 
component approximately a minute 
with accuracy five times greater than 
previously possible! The ultrasonic cut- 
ter has helped progress faster our 
development new devices. RESEARCH 
IBM means IDEAS work. 


TOOL 


ABRASIVE 


ULTRMASONICALLY 
V/GRATEO 


Took - 
ABRASIVE 
TR 
SUPPORT 


Schematic Grinder 


learn more about 
ties available IBM, write, describing 
your back ground, to: W.M Hoyt, IBM, 
Room 5507,590 Madison Avenue, New 


York 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 


. 
4 
- 
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=, 
r- ---4 
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EAS 


ELECTRIC CABLE 


ELASTICABLE® 


STRETCHES OVER 
TWICE ITS LENGTH! 
CARRIES AMPS! 


Where can you 
use it? cut down 

long wires? 
Fight vibration? 
Increase portability? 
Improve mobility? Save space? 
Eliminate 


strand braided conductor. Avail- 
able 1 to 6 leads, terminated with 
alligator clips, jacks, spades. 1000 
insulation between conductors 
Choice covering 


VNITED 
DIVISION 


NEW! 


Read 
panels from wider 


angle. crevices 
collect dirt. 


For instruments and controls. 
Unique shaved-flush lami- 
nated plastic increase reading 
Stand out clearly white day, 
sharply red when edge-lighted 
night. Flush-letter panels keep clean, 
are impervious abrasion, water, 
temperature and vibration. Panels, 
knobs, dials, switch assemblies, 
available your specifications. 


AL 


UNIVERSAL AVIATION 


LEC RONIC INDUSTRIES 


any type mounting, including 
flat. circle, ete 

Heater flexible and 
the user flat so he can shape it to meet 
his own requirements. 
with clamp brackets and spring tension 
Construction 
steel case with screw-type 
termination. The heating 
ivailable wide range wattages 
and voltages, well lengths and 
Mich 
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MYLAR INSULATING 
WASHERS 


Insulating washers stamped from high- 
dielectric Mylar polyester film and com- 
posite materials are made in sizes as 
large in. in. ID. Thick 


addition Mylar film, are 
being stamped from film and sheet 
nylon, polyethylene, Teflon, lami 
nated phenolics, rubber 
ind acetate Tri-Point Mfg. 
Developing Grand Brook 
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FLAT-TYPE MOTOR 
AVAILABLE 
SEVERAL STYLES 


totally enclosed tan 
cooled or totally en losed non-ven 
thotors Moto: was deve loped for use in 
machine tool similar 
units 

units are standard 
radial design, constructed like conven 
tional squirrel cage 
sion alignments complicated air-gap 
are Rotor weight 
evenly supported between ball 


bearings 


inuous duty, motors 
ire available ratings ranging from 
hp. Diehl Manufacturing Co. 
Plant, Somerville, 
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SPACER-TYPE FLEXIBLE 
GEAR COUPLING 


Spacer-type 
makes possible remove the 
from either shaft without disturbing the 
mountings the connected units. The 
coupling consists flexible hubs 
both the driver and driven shafts. The 
center unit, spacer, has specially 
signed teeth either end cut such 
manner that they mate with each 


sleeve spline fit and have flex 
and uncoupled quickly 
wrenches of spec ial tools. 

couplings 
sizes Larger size couplings and 
special types can supplied 
Sier-Bath Gear and Pump 
9241 Hudson North 
Bergen, 


Circle No. 9, Reader Inquiry Service Cards 
preceding back cover 


SILICON POWER DIODES 


Silicon power diodes are rated tor 
ma dec rectified output current when 
mounted leads free air ambient 


mounted cooling the diodes 
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The Gudeman Feed-Thru Capacitor, 
nal component designed used 
for Interference suppression 
manner similar low pass 
The typical insertion loss character 
istics for these Feed-Thru Capacitors 
when measured ohm line 
are accordance with 
ard 220 

The internal construction these 
Feed-Thru Capacitors designed 
minimize the inherent induc- 
tance; therefore, these units perform 
functionally nearly possible 
ideal capacitor. 


Screw neck mounting 


Hermetically sealed tubular 
construction 


Glass compression ceramic 


solder seal terminals 


High insertion loss from .15 


1000 


Ratings range from amps 


125 V.A.C. (0-400 cycles) 
400 V.D.C. 


Operating temperature range: 


Huron, 


be rated for 1.25 amp rectified output 


current at a case temperature up to 150 


( ik mvers« voltage rating 
range from 50 to 600 volt 


diode is formed by the 
ealed an all) welded hoch proot 
with leads firmly welded 
the solders fluxes are 


used itt Mechanical 


construction throughout is designed to 


fused junction 


junction ts 


ealing the diode 


issure stability and reliability 


Silicon power! diode are now avail 
ihle in two tvles standard power sup 


ind magnetic amplifier types 


low-leakage 


ratings are 


for special 
applications Iwo current 
each style 
They are also available in both pigtail 
lead and construction 
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tud-smounted 


THERMOSTAT SOCKET AND 
EXTENSION CABLE FOR 
APPLIANCES 


thermostat socket and 


extension cable, said to be already in 
tint | | 


the design engineer with 


ipproved coolers provides 


connector arrangement for air condi 


} 
freezers, and heaters and sim 


. 


ilar units where desired furnish 
the user with the convenience of a re 
mote thermostat 

The thermostat outlet has ain. con 
fact centers 


le ad leng th 


heations 


Sockets are prewired with 
tailored customer speci 
Automatic 


hime 


the wire insulation to the 


contact to 
provide strain Free ends the 


socket wire can furnished with any 


centers, 


terminal method desired. Socket mount- 


ing plates are cadmium plated steel and 
provide for mounting centers 
loads 1100 watts 

The thermostat exte nsion cable has 

large polarizing pin prevent mis 
connection offset ibove one or two 
parallel power plug blades 
int prewired and molded 
inserts with the polarizing pin into 


\lden 
Bro 


Products 117 Main 
ton 
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ENCAPSULATED TRANSIS- 
TORIZED SERVO AMPLIFIER 


amplifier assembly 
heat-sink design which rapidly dissi 
pates heat. output 
necessary: the amplifier works directly 
into size servo motor 
which has center-tap control winding 
Control phase impedance of the serve 


is 250 ohms effective resistance when 


tuned with 


mit « pac 


Operating 
55 to 71 C: volt 
100-1. Output 


stave of the amplifier consists of two 


temperature range 


age gain, approximately 


H-3 germanium transistors operating in 
Class B push pull The 


sembly is 


encapsulated 
resin, Applications: computers, guided 
missiles, and other precision equipment 
John Oster 
Div., Racine, Wis 
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Avioni 


RECTANGULAR MINIATURE 
CONNECTORS HAVE 
AND CONTACTS 


Available and contacts, Series 
Continental connectors have 0.053 
in. diam solder cup accommodating two 
No. 


im lude 


necessary. Features 


nonrotating floating contacts 
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Emerson-Electric 


NEW 


ARE EXPOSED. 


Improved 


OLD-STYLE ROTOR DESIGN, SHOWING HOW 
PART THE ALUMINUM CONDUCTOR BARS 


NEW, IMPROVED ROTOR 
END-RING DESIGN, WHICH ELIMINATES 
NEED FOR FINISH TURNING 


New end-ring design assures more years trouble-free service, 
provides superior strength, durability and operating efficiency 


The introduction the improved 
rotor-end-ring design 
obsoleted ordinary rotor construction 
was unreliable and often resulted 
motor trouble, also possible damage 
associated equipment. 


This was due the fact that chamfer 
ing, finish-turning the rotor periph 
ery, steel and aluminum flakes were 
often left the cut. power motor, 
these chips flakes could lodge between 
the current-carrying wires the stator 
winding and cause short. hermetic 
motor, the chips got past the winding, 
they would certainly become lodged 
somewhere the refrigeration system 
and could cause compressor fail 


Now, Emerson-Electric rotor-end-ring de- 
sign has eliminated these damaging 


Emerson-Electric 


BRANCHES: NEW YORK 


LOS ANGELES 42, CALIF., 5415 York 


Park Place 23, ILL., 162 
PHILADELPHIA (Secane), Quince Lane 


possibilities, eliminating the need 
for chamfering. 

with this new design, active 
material removed from the rotor 
therefore, chips can left cause 
damage failure the unit! 


There are added advantages: 
contact area between the end rings and 
better path for current flow. Spreading 
laminations avoided, because the 
stronger support the end laminations 


This but one many 
features that appeal 
signers and manufacturers motor 
driven another reason 
why has been recog 
nized leader the design motors 
for more than 60 years 


DETROIT 1375 Jefferson Ave 


Pulaski Road 


Call 
Emerson-Electric 
motor-drive 
specialists 


Consult 
any phase your motor-drive 
Their wide experience 
Valuable, whether design- 
ing re-designing for performance 
and sales. Write for Bulletin 
M-39. THE 
TRIC CO., ST. LOUIS 


MISSOURI, 
St. Louis Since 1890 
SYRACUSE, N. Y., 209 Oakley Drive 
CLEVELAND 16, OHIO, Rockland Ave 
CINCINNATI 11, OHIO, 2917 Ratterman Ave 
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— 


fast, accurate readings. 


y, 


side or rear connection. 


Write for complete information. 


SPECIALISTS TIME 


CRAMER CONTROLS COR 


BOX 


RAMER 


protected dial for 


quick-make, quick-break operation. 


Formerly The Cramer Co., 
8, CENTERBROOK, CONNECTICUT 


asi 
ma ra ‘ef 4 

TIMER 


friction setting knob with integral push button. 


open-blade switches, positive 


terminal block offers wiring flexibility, 


Powered the high-torque (30 in. oz. 

synchronous motor, the Type 241 Reset 
Interval Timer has been designed and tested new standards 
for maintained accuracy over long service life. 


Available ranges from seconds through hours. 


CONTROL 


ORATION 


that assure self-alignment each indi 
vidual contact. 

Anodized, aluminum 
positive cable support and strain relief 
Positive polarization achieved through 
the use reverse type guide pin and 
guide socket arrangements. polarizing 
screwlock guide pin and guide socket 
are also available this series con 
Long Island City 
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AIR AND HYDRAULIC 
SOLENOID CONTROL VALVES 


New line “B” type valves features 
valve chambers formed aluminum 
spacers held metal-to-metal 
end abutment. This simplified internal 
construction permits the O-rings 
packers supported both and 
placing any mechanical 
pressure the packing and allows easy 
field 

hollow, radially ported, stainless 
ground and polished plunger 


the only moving part except the operat 


ing mechanism. Flow from the inlet 
chamber through the 
flow across the packing which prolongs 
its life considerably 

These solenoid ope rated valves fea 
ture high operation, and are con 
rated 600 per min 
continuously on air at pressures trom 
pressures 250 psi using air for 
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APPLIANCE SEAL insures absolute 
physical seal permanent bonding to inserts 


VERSATILE 
CERAMOPLASTIC 


INGULATED PARTS 


BRUSH HOLDER STUD maintains correct 
gapping under extreme conditions 


high therraal endurance, 
every desirable electrical characteristic 


tolerances 


Think how your projects can improved 
unique ability hold fragile 

and distortion-free performance under 


COIL FORM achieves dependable 


widely varying conditions. single 
nigh speed, high frequency performance 


material with the features you need 
carbonizetion and radiation 
effects, water, and solvents. 


The this superiority: SUPRAMICA 555 
exclusive formulation top grade 
electrical glass ond synthetic 
Send Department 336 for Engineering 
Date SUPRAMICA 555 coramoplastic in- 
sulation ond MYCALEX services. 


eliminates distortion and corona 


SUPRAMICA DIVISION 


CORPORATION AMERICA 


SPUR GEAR matching thermal expansior 


GENERAL OFFICES AND PLANT SALES OF FICES "SUPRAMICA trademark 
CLIFTON BOULEVARD CHICAGO of MYCALER CORPORATION Of AMERICA 
CLIFTON, NEW JERSEY CLEVELAND tor caramoplestic meterioi 
LOS ANGEL 

MINNEAPOLIS SYMNIBAMICA it @ for syn- 

EXECUTIVE WASHINGTON thetic mica manuloctured by SYNTHETIC 
BO ROCKEFELLER PLATA MICA CORPORATION, « whsidiery of 
MEW YORK 20, NEW YORK MYCALEX CORPORATION OF AMERICA 


WORLD'S LARGEST MANUFACTURER OF GLASS.BONDED MICA AND CERAMOPLAGTIC PRHOOUCTE 


from wire 


wire 


Whether your de 

sign all for small 
SPTINgS OF 

any of the big rugged 
fellows (such we've 
been producing for years 
for the farm 
ment pe ople ), we'll wel 
come the opportunity to 
quote on your require 
ments. “requirement 
mean utmost reliabil 
ity and adherence to dk 
livery chedules a 

well as competitive 
pricing 


Send for THIS 
Spring Coil 


practical design tool that gives quick 


answers many spring specification 

problems. Use determine load and stress values 

tension and maximum wire dimensions. Your request 
this unique calculator involves obligation 


our method 
getting acquainted with spring specifiers and buyers 


AMERICAN 
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valves can used hydraulic service 
pressures 250 psi using air 
the Interior type 
valves can be used on oil from 40 to 
speeds 

Pilot-operated design. short 
stroke and little needed the 
solenoid, results low current require 
ment which eliminated intermediate re 
lays and simplified the electrical control 
Ohio. 
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HIGH-FREQUENCY 
TRANSISTORS 


manium transistors, types 
and has upper range 
limit for high-frequency Con 
struction and special ring-base for low 
base resistance render these transistors 
capable of very last response under 
pulse operation 

The transistors are suitable for 


switching between emitter and collector 


for signals either Transistors 
are equipped with flexible wire leads 
tinned and designed for 
oldering welding or son keting 

similar except for their maximum oper 
ating trequencies IN1B2 reaches 
its operating limit between 2.5 and 5.0 
Limit operation for type 
5.0 and me. Type 
reaches its operating limit beyond 
Both the and are 
recommended for high-speed 
Semiconductor Operations 
Lowell, Mass 
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ANTI-BACKLASH GEAR 
ASSEMBLIES ARE 
COMPRESSION-SPRING 
LOADED 


Stock anti-backlash gear assemblies are 
ivailable pitch diameters ranging 
1414 or 20 deg pressure angles and in 
120 diam piteh 

Hubs made of 303 stainle =s steel, ire 
available clamp solid styles. Avail 
able bore sizes: 0.125. 0.1875 and 0.250, 


% 
5 
he 
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Another new development using 


B.EGoodrich Chemical 


This plastic 
prises, Akron, cooperation with The 
Electric 


“PANTS LEG” 
INSULATOR 
MADE FROM 
GEON 


does something about the weather... and time 


NEW Geon plastic 
sleeve for lead-in wire terminal 
connections outdoor potheads in- 
stalls quicker, lasts longer and gives 
better protection from weather and 
flashover caused moisture. The 
chemical, physicaland electrical prop- 
erties Geon make the ideal mate- 
rial for this job. 

The sleeve dip-molded from 
plastisol based Geon resin. The 
two ends wire are led into the two 
pants legs (see inset) and spliced to- 
gether the opening the body 


the cover. The cover then closed 
and sealed with electrical tape—using 
far less tape than with ordinary con- 
nections. From there on it's a test of 
time. 

Geon resists the effects changing 
weather—at the same time maintain- 
ing high qualities. 
further protects against fire, chemical 
action and abrasion. The combina- 
tion properties Geon resin makes 
know. For further information 


how Geon may fit your needs, write 


Dept. Goodrich Chemical 
Company, Rose Bldg., Cleveland 15, 
Ohio. Cable address: 
Canada: Kitchener, Ontario. 


GEON materials HYCAR American rubber and latex GOOD-RITE chemicals and plasticizers HARMON colors 
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if 
Geon 


Write for 
publication 130 


with 0.0005 tolerance. Face thick- 


} Ness 1S IN. 


Gear blanks are aluminum with 
choice of Alodine or Anodize All 
blanks are centerless ground. Gears are 
cut Precision Class tolerance 
Rd., Amityville, 
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FAN-BLOWER FOR 
AIRBORNE USE 


Fan-blower unit for airborne applica 
tions compensates for low air density 
increasing blower speeds. 
2914 provides 8000 rpm, with 
210 back pressure, sea 


ft. blower speed in- 
creased 11,000 rpm. 

has vane axial fan with 
a-c motor, operating 115 
also available with motor, features 
cast aluminum impeller 
Induction Motors 570 Main 
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HIGH-SPEED 
TERMINAL WELDER 


Improved electrical conductivits and 
mechanical strength of leadwire-to-ter 


minal welds are the results com 

bined joining process using new weld 

stake-cutoff machine 
Terminals are fed into the machine 


from coiled strip. The operator inserts 
the bare end of insulated leadwire inte 


G-V CONTROLS INC. 


position and operates the While 


PLAZA, EAST being indexed through several stations 
the joined assembly 

1950 ELECTRICAL MANLEFACT 

_ 


yet still light and inexpensive enough for use 


from #24 
colors 


EXTRUDED VINYL TUBING 


With Flextrude-105, not only you have the range 
standard sizes, you also have COLOR with this advantage 

Whether you use colored clear, dielectric and physical prop 
both have been Laboratory approved 


ntly transparent 


many applications without contaminating the oil 
and with unusual Additional advantages are high 


cut-thru and heat-aging resistance 


Now, trom Harris fill all your tubing 


braided coated with vinyl Only you can 
really tell which best tor your product. glad send 
data sheets and production testing samples A tew tacts would 
met then send along the Tubing Sleeving 


mswer your particular problem 


BENTLEY, HARRIS MANUFACTURING COMPANY 
120 Street 


BENTLEY, HARRIS 


TUBING 


TRANSPARENT BLACK 
WHITE GREEN ORANGE 
RED BROWN VIOLET 


BLUE GREY YELLOW 


. 
= 


= 


The World « Largest Manutacturer ot Tranamittiing Tubes 


preformed finger stock the 


inexpensive, efficient answer many circuit 


and equipment design problems 


Used for efficient electrical contact 
high-frequency tuning devices, coaxial tube 
sockets, for electronic weather stripping 
around access doors equipment, and for 
dozens other purposes, resilient silver- 


plated EIMAC finger-stock outstanding. 


EIMAC finger stock accurately heat-treated 
maintain uniform mechanical properties, 
can fitted around radius, and may 
fastened screws, rivets, clamps 


soft soldering. 


size for every need 


Single Double Klystron 
Edge Width Edge W iditt Types 


CF.500 1% CF-600 2'4 


For further information write our 


Application Engineering Deportment 


INC. 


hs 


sheared off the strip and ejected 
from the machine 

Unlike soldered joints, the resistance 
weld adds little resistance 
the finished assembly. Tests reveal 
proximately the drop 
across the terminal as through a com 
operation clamps the wire firmly the 
removing strains from 
the weld. Heat time is short so as not 
damage 


Resistance welded terminals have 
proved advantageous for low voltage 
such automotive electri 


parts. The weld-stake-cutoff 
used connectors and 
leadwire terminals for 
venerators and many parts of the mas- 
ter electrical harness new 
hile 

The welded terminals stand well 
under excessive heat that might melt 
soldered flux used, the 
Mechanical crimping against 
vibration 

handle a variety of terminal metals 
Highly weldable terminals, designed 
for continuous strip handling, have been 
developed Wade Products, 
Sturgis. Michigan. The 
Warren, Ohio. 
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SELF-STICKING ALUMINUM 
FOIL METAL WIRE MARKER 


High resistance to oils and solvents are 
advantages claimed for 
aluminum foil metal wire The 
marker only mils thin, conforms 
stands constant operating temperature 

The legend is embedded in full soft 
aluminum for positive wire identifica 


wires 
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From 1931 1956, the size 
Mallory motor starting capac- 

itors has steadily decreased, 
from the unit shown the 


Mallory Motor Starting Capacitors 


Keep Growing Better 


Electromechanical—Resistors 


The past quarter century has seen well over 
seven-to-one reduction the physical size 
Mallory motor starting capacitors. Today, 
the capacitors you can choose for use 
conditioners, refrigerators and scores other 


motor-driven appliances exceptionally 


compact, easily mounted space 
And their performance has grown their 


size has shrunk. 


niques, designs, and control material 


has built these outstanding qualities into 


Mallory capacitors: 


Serving Industry with These Products 


Switches Tuning Devices Vibrators 


Long life—even elevated temperatures, high 


voltages. 


Accurate capacity tolerance manufactur- 


ing assures precise capacitance values for 


high starting torque, uniform cut-out timing. 


Moistureproof plastic case 


protects against effects of humidity 


Characteristics like these have made Mallory 
the choice leading manu- 
sure them for the prod- 
ucts you make. They fit your space requirement 
and they match your toughest specifications. 


kor complete write or call Mallory today 


Expect more...get more from 


Electrochemical—Capacitors Rectifiers Mercury Batteries 


Metallurgical—Contacts Special Metals Welding Materials 


MALLORY 


INDIANAPOLIS 


| 
y 
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POWER TAKE-OFF GEARS 


\y 


TRANSMISSION GEARS 
AND SHAFTS 


There is an Ohio Gear distributor located conveniently near you — or write Ohio Gear direct. 


OHIO GEAR COMPANY 


STOCK 


OHI 
SPECIAL 


Ohio Stock and Ohio 
Special gears assure 
you the highest de- 
gree accuracy and 
uniformity 
contour and spacing. 
These qualities have 
made Ohio Gear the 
choice designers 
and engineers 
throughout the 
country. 


™ ESTABLISHED 1915 


1358 East 179th Street 


COMBINATION WORM, 
WORM GEAR, AND SPUR 


INTERNAL AND EXTERNAL 
COMBINATION GEAR 


PLANETARY GEAR CLUSTER 


Cleveland 10, Ohio 


ny! 


Furnished Blue Streak dispenser 
for quick application, the alumi 
num foil markers are coated with 
furnished 235 stock numbers, letters 
and symbols including NEMA, ASA and 
other codes. Markers two stock sizes are 
available: in. long 
wires over in. and in. markers 
for wires under in. OD. Brady 
799 Glendale Milwaukee 
12, Wis 
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ARMORED BAKELITE 
CONNECTORS WITH 
SOLDERLESS TERMINALS 


pressure-plate terminals, these 


and 50-amp caps and cord 
tors have been added line heavy- 
duty industrial electrical wiring devices 
These 250-volt units are designed for use 


welders and other industrial equip- 
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A 

BEVEL SLEEVE GEARS 


PLUS WHAT? 
Supplying the rapidly 
growing demand today’s 
major producers air moving 
equipment calls for more 
than quality products. 
Torrington, the Big Plus 
service: The 
finest research and 
development laboratory, 
devoted meeting the 
constantly air impeller 
requirements dynamic 
market. 
Result: Half million design 
variations Torrington air 
impellers—contributing the 
success products valued 
nearly billion dollars year! 
production problems involving 
air impellers, our laboratory 
our industry- 
wide engineering experience 
are directly available you 
through one the finest sales 
engineering organizations 
the world. 
Representatives are located 
major metropolitan and 
industrial areas, and 
Canada. 
Torrington sales 
engineer your neighborhood, 
and has wire” 


our laboratory. 


READER INOUTHY CARDS, PRECEDIN 


THE 


MANUFACTURING COMPANY 
TORRINGTON, CONNECTICUT 
VAN NUYS, OAKVILLE, ONTARIO 
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FERRISTOR® is 


encapsu 


9/16 


cube, has 
4 pigtail lead 


WORKING WITH 


ELECTRONIC CIRCUITS? 


Investigate 


ated in 


DESCRIPTION: Berkeley 
consist simple wirewound coil 
ferro-magnetic core, encapsulated 
epoxy resin. They are compact (9/16" 
cube), light weight (only oz.) 
and extremely rugged. 


offer outstanding ad- 
vantages over vacuum tubes tran 
sistors wherever reliability, ruggedness, 
size, weight cost are important fac 
where difficult environmental 
conditions are encountered. Associated 


circuitry simple and inexpensive 


performs most vacuum tube 
functions 


costs less than comparable 
vacuum tube 


offers continuous-duty 
reliability 


withstands extreme overload, 
shock, vibration, humidity, 
high low temperatures 


generates little heat 


Ten-stage FERRISTORIZED* sub- 
assembly is less than % the 
size, Ys the weight of vacuum 
tube version. All components 
shown; none underneath panel, 


TYPICAL APPLICATIONS 
‘ | 
TYF Al AMPLIFIER CIR 


156 


ferable expenence witt 


roposed tion and offer The 


t drop us a line now? Piease address Dept 


division 


BECKMAN INSTRUMENTS INC. 
Phone: LAndscape 6-7730 * Richmond 3, Calif 


ment, tarm equipment or in other ip 
plications where rugged 
required 

install, the wire simply 
stripped, inserted between the pressure 
plate and the terminal plate, one 
tightened and the wiring com 
plete. All models are available either 
standard or grounded. The connectors 
method which uses pin sleeve 

heavy steel armor, specially treated 
protection against breakage. Cord holes 
range from 0.625 to 1.000 in. in the 
models, and from 0.750 1.218 
the 50-amp units. sizes 
government requirements 
Rodale Manufacturing 
Emmaus, Pa. 
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SINGLE, 2-CIRCUIT 15-AMP 
TOGGLE SWITCHES 
THREE STYLES 


Line single and 
toggle switches designed for a-« opera 
tion, are available with three separate 
witching arrangements 

Model single pole single-throw 
switeh designed operation 


double-throw switch with center “off 
similar Model 91, that 

Switches are rated for j hp capacity 
ind for service 125 volts, 
amp 250 volts. They have 
parts finished bright Switch 
ing mechanism features silver 
button contacts 

Switches are available with serew 
soldering lugs, spade 


minals fit AMP 41202. Dimensions 
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VT, 
ELECTRICAL 


ELECTRICAL 


AND APPLICATION DATA 


Chemiairy "ZYTEL,” "ALATHON, “TEFLON,” “LUCITE.* 


Housing nylon resin for solenoid- 


operated valve offers economy, design simplicity 


Superior capacitor 


made possible 
unique properties 


The physical, chemical, and electrical prop- 
ethylene resin make outstand- 
remains flexible through wide temperature 
range, from —450°F. Pont 
inert virtually every commer- 
cially employed chemical solvent. 


has zero moisture absorption 
A.S.T.M. test, good mechanical strength, 
low dielectric absorption, small voltage 


1956 

derating factor for high temperature opera- 

tion, high insulation resistance, and low 

loss factor. combination with other mate- Note design change solenoid-operated water washing machine valve. (Molded Chicage 

rials, used for power and trans- control unit past sixteen years. Housing Molded Products Corporation for The Dole 
applications and for pulse-forming replaces brass automatic home Valve Company, Chicago 12, Illinois.) 


The unique combination properties nylon resin makes particularly 


adaptable this new valve body design. easily and inexpensively injection 
molded close tolerances. tough, abrasion resistant, strong thin sec 


The properties are applicable 
variety uses the electrical field- 
applications where miniaturization and 
compactness design are essential, and for tions, light weight and offers good chemical resistance. provides quiet operation 


with little lubrication, and possesses good insulating characteristics. 
The molded threads the two inlets the solenoid-operated water control unit 
pictured above provide strong, leak-proof connection when used with standard 
hose coupling. The resistance water and chemicals prevents corrosion, 


Even hard water areas, these valve bodies are deteriorating action 
nylon resin such this molded valve 
housing are production and maintenance 
economies and reduced replace- 
ment 


applications the electrical field, Its 
good dielectric properties are utilized 
coil forms, connectors, and conduit fit- 


These typical capacitors range 
size from .001 mfd 24,000 volts .0004 mfd 
at 6,000 volts. (Manufactured by Condenser 
Products Co., Division of New Haven Clock and 
Watch Co., New Haven, Connecticut.) 


tings. thin coating provides 
uses where equipment is exposed to cor- 
rosive action. unaffected sun- Beauty resin adds insulation and resistance abrasion for 
light outdoor weathering. Specific electri- distinctive and decorative touch manu- electrical wire. 
cal uses include insulation and molded emblems. resists chip- 
ing. cracking and Perhaps can offer savings and 
ind other and coaxial cables wide variety transparent, translucent increased performance your product, 
for radar and television and opaque colors. emblem Clip and mail the coupon the other 
gives sparkling identification. (See— Deep 
side this page for com- 
Complete property and application data emblem molded Hoosier Cardinal Corpo- pag 
this versatile Pont engineering mate- ration, Evansville, Indiana for Detecto Scales plete property and applica- 
rial are available. Clip and mail coupon. Company, Brooklyn New York.) tion data. 


Berm Things for Getfer Livieg 


ELE 


CTRICAL MANU 


PROPERTY AND APPLICATION DATA 


threugh Chemistry 


The solvent and fuel resistance 
nylon resin make these Type-U clamps par- 
ticularly valuable wide variety wiring 
ipplications. They eliminate 
bundles; cut costs speeding application 
(Manu- 
Company), 


and reducing tool requirements 
factured 
Compton, California.) 


S44 TAPPING £1 


=| 


5 


LB EALING AL EMENT AND LEAD THAAD 
(Ge GREAKAWAY 4OCM 


self-tapping stop nuts 
nylon resin lock, seal and insulate 
They lock any position along the shank 
the screw. the turns into the 
ent counter-compressive force 
built up, resulting tight friction lock 
Further tightening will cause the cone the 
base the nut extrude into the clearance 
spaces. This forms highly effective seal 
against liquid gas escape, the entrance 
corrosive influences 


Stop nuts are used all types 
equipment and especially 
where conditions require toughness, 
treme light weight, stability high tem- 
peratures, abrasion resistance, corrosion 
resistance, and strength 
Distributed American Screw Co., 
Willimantic, Connecticut 


NEED MORE 
INFORMATION 


Clip the coupon for additional data the 
properties and applications these DuPont 


engineering materials. 


THESE VERSATILE ENGINEERING MATERIALS: 


Thin-walled tubing 


withstands soldering temperature, 


simplifies component parts assembly 


Sleeve of 


“Teflon”, with a wall thickness of 
only .014" and a nominal inside diameter of 
075", serves as an insulator around two stain 
less steel studs in miniature rotary tap switches 
designed for use in military aircraft 


tetrafluoroethylene 
tains high dielectric strength elevated 
temperatures. also has high surface re- 
sistivity, dropping only ohms 
relative humidity. Tubing 
maintains full electrical insulating charac- 
teristics even when flexed bent during 
assembly and installation. This combination 
properties makes possible miniatur- 
ize electrical assembly without fear 
dielectric failure 


Pont provides the answer 
insulation problem series minia- 
ture rotary tap switches. this application, 
features its exceptional thermal 
stability. suitable for use extreme 
service temperatures ranging from high 
will not melt, burn, decompose, retract 
along the wire when connection sold- 


(These miniature units are manufactured 
Grayhill Company, LaGrange, Illinois. Tubing 
supplied The Polymer Corporation Penn 
sylvania, Reading, Pennsylvania, under their 
trademark, Polypenco.) 


ered, thereby eliminating the possibility 
accidental grounding. meets Class 
AIEE standards for maximum hot spot 
insulating temperatures 


“Teflon” chemically inert—resists cor- 
rosion and growth fungus. has zero 
water absorption ASTM test 
non-flammable, has good mechanical 
strength and completely unaffected 
sunlight outdoor weathering 


the electrical field. You can profitably use 
this versatile Pont engineering material 
applications involving 
high-frequency, high-voltage, 
temperature exposure cor- 
rosive action. Send for 
complete statistical data and case histories 


E. |. DU PONT DE NEMOURS & CO. (inc.) POLYCHEMICALS DEPARTMENT 
ROOM 202, Du Pont Building, Wilmington 98, Delaware. 


in Canada: Du Pont Company of Caneda, Lid, P. O. Bex 660, Montreal, Quebec 


Please send more information the Pont engineering materials checked: 


materials for: 


NAME 
COMPANY 
STREET ADDRESS 
CITY 


TYPE BUSINESS 


Zytel Lucite”, 


interested evaluating these 


POSITION 


STATE 


Teflon’ ore registered trademarks of E. |. du Pont de Nemours & Co. inc.) 


1 


long. The threaded nipple 
long. MeGill Manufacturing 


silver-plated battery clips for 


with transistorized made 


Clips feature resistance 


“SELENIUM five ratings 


ranging from 1.25 20.00 milli 
amperes and maximum peak in- 
a — 


with condenser input filter. Avail- 


POWER RECTIFIERS with solid stack 


assembly range size from 


the silver plating resists cor 6”, and with convection 


rosion even under battery leakage cooling are rated from .80 10.0 


two rivets or eyelets. are primarily in phase full wave bridge basis 


tended for use on one- of two-cell mer- 


cury Cambridge 


SPECIALLY DESIGNED COMBINATIONS 
standard UNION selenium 
fier cells range size from 


Circle No 22, Reader Inquiry Service Cards = Pr 
preceding back cover diameter rated from 2.5 


single-phase full-wave bridge 


basis 


HERMETIC LOW-NOISE 
ur engineers can fhetp you tn designing 


Hermetically germanium alloy the best rectifier for your application 


junction transistor Write for catalog 


stages transistorized audio equipment 


operating from extreme ly low input 
ivnals 
The 2NI75 ha i low nome figure of ; 


oc 
phonism and hum. In addition. the 1881 / 1956 : 
combination of low notse-figure and low 7 aN 
input impedances characteristh permits OF EQUIPMENT AND SYSTEMS ENGINEERING . 
the design audio amplifiers which UNION SWITCH SIGNAL 
the operated from WESTINGHOUSE AIR BRAKE 
| PITTESURGH 16, FEMME 


UNION 


is microphones and magnetic 


transtormer 


dance power gain approximately 


now offers... 


base has 0.260 in. diam and 
seated length 0.495 in. Radio Cor- 
poration America, RCA Tube 
Power Enough Operate Re- Bldg. 17-3. Harrison, 

lay Normal Daylight Levels. 


sot. 8 Circle No. 23, Reader Inquiry Service Cards 
Great Sensitivity Very Low preceding back cover 


Light Levels. 


struction. 


Long Low Cost. MINIATURE PRINTED-CIRCUIT 
CONNECTOR 


a 
Hupp Powermaster Photocells will Miniature tors for printed 

>, ) = f control a relay without amplification application, Iype N 520, are now avail- 

e eo ee A 1.5 mil relay can be made to operate able with 0.040 diam pins, with 0.312 
at 50, 10, or even ft. candle illumina- 

tion with proper photocell and circuit spacing, and are designed 

~ —_— have a low noise level, and a very high 


Also available are printed-circuit con 
nectors having 0.200, 0.300 and 0.400 


dark resistance, 


Switching Systems; Miniature Motors, Blowers and Fans f\ ij 


Hupp Electronics Co. 


Division of Hupp Corporation 
757 Circle Avenue Forest Park, IIlinois 


pin spacing. The pins can furnished 
with 0.030, 0.040 and 0.050 diam for 


J fo r THAT HELP you BUILD ‘4g and » in. thickness boards. Nugent 
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Parts PORCELAIN 


HEAVY-DUTY 
POWER RELAY 


Heavy-duty 25-amp power relay com 
bulkier, heavier power 
cal characteristics are 


PORCELAIN pressed, FILTER BODIES Designed 
jhly uniform pieces answer the I t exacting requirement 
1 jor many parts i vollag trol of liquid 
J burr } 1 with 1 very 
a3 : will work with you in selecting of de i ae 
sechatiaietes signing the port best suited to your even greater Re lay is designed to meet te) 
opplication Tell us your requirements > 
pplicat great the include motor starting, heater loads and 
jth is required Industries since 1919, heavy industry control svstem- i 
REFRACTORY Com WISCONSIN PORCELAIN CO. addition heavy cur 
that give ex lent serv ind 115 Market St. rent or high-voltage loads. the power 
temperatur Sun Prairie, Wisconsin relay incorporates the patented “inter- 


| 
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PLASTIC TAPE 


For making thin splice and keeping wiring neat 
and uncluttered, makers electrical original equip- 
ment find Royalastic best. Complete mechanical 
and electrical protection. High tensile strength and 
excellent resistance abrasion, water, oils, acids, 
alkalies and corrosive chemicals. Good stretch, pulls 
down tight, stays on. Eliminates need for using rub- 


Mechanical Goods Division 


United 


)S, PRECEDING BACK COVER 


ber AND friction tapes: Royalastic does the work 
both. Approved Underwriters’ Laboratories, Inc. 

U.S. Royalastic always instant supply. Put 
your order today. Get in touch with any of United 
States Rubber numerous distributors, any 


Center, New York 20, 


States Rubber 
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RUBBER 
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Provide the that 


MEASURES USE 
PROMOTES REGULAR 


MAINTENANCE 


HOUR METERS 


Modern industry is interested in the full utilization of production and 
ervice equipment and here ts the instrument that gives the complete, 
accurate Hobbs Hour Meter indicates the operating time 


ot any equipment red by alte mating current basic time data essen 


tial the study equipment operation and information great 
value for protective maintenance programs which promote better care 


the lar attention 


WIDE RANGE APPLICATIONS 


The Hobbs Hour Meter can installed any equipment powered 


alternating current. For example compressors punch presses 
motor generating sets pumps refrigerat.on units air conditioning 
systems lighting systems power conveyors elevators blowers 


automatic machines all types. The meter small, compact, and 
easy to install, it's ruggedly built to withstand hard usage and normal 


shock and vibration aled against dust, moisture and other foreign matter 


ACCURATE...EASY READ 


Powered synchronous motor specially designed for this instrument 

dependable, accurate, built. Records 10,000 hours, show 
ing hours, then returns zero. 100,000 hour meter also available 
Direct tells glance accumulated hours operation 


Write for Catalog AC-587 with complete information. 


changeable coil” feature. removing 


two easily accessible screws, the com- 
plete coil assembly can removed and 
from 6 to 230 volts a-« 

No sole ley connections are needed 
when chang ring 4 coils. Special heavy 
duty contacts are rated amp, con 
tinuous duty, 230 volts a-c with 
per cent power factor load. The stand 
ard unit The relay weighs 
only Guardian Electric Mfg. 

621 W. Walnut St., Chicago 12 Il. 
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INSERT FOR THIN 
BOSS MATERIALS 


Series short Tap-Lok inserts are use 
ful wherever thickness material pre 
vents use regular length The 
short series used where thread wear 


conditions exist due to excessive as 


sembly and disassembly comparative 
ly soft materials, such as aluminum, 
magnesium, and plastic - and where 
critical tensile stress conditions are 
countered, The new series available 
in hardened steel, stainless steel, and 
brass (,rooy Pin Corp 1125 Hendricks 
Causeway. Ridgefield, N J. 
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ELECTRONIC TACHOMETER 


mits replacement any all nine 
electronic tachometer few minutes 
checking for correet operation 


When the equipment daily 
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NICKEL LEADED 


BRONZE 


For making 


STRONGER PRODUCTS 


that have machined! 


This the high-strength leaded commercial 
bronze you have been looking for! has per- 
cent higher tensile strength, percent higher 
yield strength than Leaded Commercial Bronze, 
yet has machinability rating that 80% that 


Brass. 


Chase Nickel Leaded Commercial Bronze 

moderately priced alloy for making longer-lasting 

pole line hardware, electrical fasteners, nuts, bolts, 
and other bronze products that require added 

strength. Order Chase Nickel Leaded Commercial 


Bronze today. It’s available rod form—round 
BRASS COPPER CO. sizes from 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


diameter, hexagonal sizes 


from 


“IN THE CHIPS’’—ca Chase movie showing Brass Rod and 
Wire at work Every machine shop can benefit by showing 
it. Loaned free on request 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 


+. Baltimore + (Chariotie + + Cincinnati + Cleveland + Dalles + Denver Oetvot + Grand Rapids + Houston + + Kansas Cay Mo 


lesAngeles Mitweukee Minneapolis Newark + New Drieans NewYork + Philadelphia + Pittsburgh + Providence + Rochester + St lows ‘Sanfrancisco + Seattle + Waterbury 
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AVAILABLE! 


neering 
iples NOW 


For information, write for Bulletin 6.110 


the office nearest you. 


TANTALUM 


Visit FANSTEEL Booths 327 and 328 WESCON, Los Angeles 


FANSTEEL METALLURGICAL CORPORATION 


lot 


CAPACITORS 


use, downtime due to failure is held to 

operation, Model ETC counts 
rate, frequency counting 
pulses for accurately timed interval 
The count shows glow coun 
ter tubes and accurate count 

signed for continuous and the 
ke pt to a minimum Model ETC. can be 
electrical means 
that produces pulses from 0.2 to 115 
volts. The Standard Electric Time Co 
Springheld Mass. 
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POWER TRANSISTOR 


transistor has been developed 
especially for the audio output stage 
automobile radio receivers. High power 


gain, uniformity reli 


plug-in for easy installation. 

characteristic the unit. heavy cop 
per flange mounting permits the flow 
heat from the power transistor the 
chassis providing large radiating area 
Semiconductor Operations, 


Lowell, 
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SIMULTANEOUS-ACTION 
DPDT BASIC SWITCH 


provided special “stored energy” 
Switch include lim 


iting, reversing, and starting and stop 
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ping automatic assemblies. Applica 
tions include use 
appliances, automotive, and other 

The switeh, known 
tained contact action (reset action) 
momentary contact action (return 
action). Movement and oper- 
ating foree may varied for specifi 
switch applications, 
Products Corp 1650) Deerfield) Rad 
Highland Park. 
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AIR CONTROL ASSEMBLY 
PROVIDES LUBRICATED AIR 


automatically 
phetmatie equipment, Sludge, formed 
automatically trapped by the filter, An 
automatic drain attached the 


the filter, colleets moisture 
draining maintenance. 

After the cleaned air is regulated 
the desired pressure, fine oil mist 
is added by the lubricator. This lubri 
cated air carried the operating 
parts the equipment. The pro 
vides visibility of operation of each 
unit while per cent free 
moisture is removed at a negligible loss 
7313 Associate Cleveland Ohio. 
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CONVERSION COATING 


Oakite ChromiCoat conversion coat- 
ing for aluminum and zine designed 
product provides resistance against cor 
rosion and improves paint adherence 


The ChromiCoat coating, 


READE SERVICE CAKDS, PRECEDING 
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One Word Tells 
the 


RECTIFIERS 

Write for Bulletins 6.400, 6.401 


Round, square, rectangular, triangular, any shape, any size 
Precision Paper Tube Co. can provide all your paper tubing needs. 
Your specifications are met the most exacting tolerances. Precision 
Paper Tubes are sturdy, crush resistant, have high tensile strength 
and excellent dimensional stability. 
Send your specifications for samples. Request Arbor List 
over 2000 sizes 
HIGH DIELECTRIC BOBBINS FOR BETTER COILS 

Precision-made specially designed equip- 

ment, using the finest materials, provide 
maximum tensile strength, light weight, more 
winding space and other essential and 

mechanical characteristics 
Furnished any size shape. Supplied plain fitted with leads, 
slots Flanges cut specification, plain embossed. Tube 
ends Ss waged to k flanges 
Send Specifications for sample: Ask for illustrated folder 
Sales Representatives in: 
New England: Framingham Massachusetts, Trinity 3.7091 
Metropolitan New York, New Jersey 
Jersey City, New Jersey, Journal Square 4-3574 
Upstate New York: Syracuse, New York, Syracuse 4-214] 
Northern Ohio, Western Penn: ( leveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 
Canada: Montreal, Quebec, Canada, Walnut 0337 


CHICAGO 47,1 


Plant No. 2: | Flower St., Hartford, Conn 


2035 CHARLESTON ST. 


comes integral with the treated metal 
flaking. the surface should dam- 
aged, the ChromiCoat 
fines corrosion within the area the 
exposed and corrosion does not 
creep under the undamaged 
cause blistering 

ChromiCoat used concentrations 
washing machine. It is economical in 
both initial charge and 
requires special application controls 
Solutions may be held in stainless steel, 
tanks. Oakiie Products Ine 
Rector St.. New York 6 
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FILM-TYPE GLASS RESISTORS 


available with increased maxi 
mum resistance value Corning Glass 
Work- has announced that the range 
resistors has been factor 
of 10 

Improvement of the range of the 
resistor has increased the max 


imum resistance in the l-watt size trom 


watt size from meg 
ohm 

proved resistors have been reduced 
from 500 to 300 ppm per deg ©. Other 
resistors 
ire for computer cireuits 
pulse networks, 
ind low signal level, high-gain amp lities 
Phe glass resistors are manutactured 
oxide to Pyrex vlass rod at red heat 
Both core and film are impervious 


PRECISION PAPER TUBE 


ELECTRO TEC 


Precision 


Selector Switch 


Shock and Vibration 
High Accuracy Measurement 
Operates High Speeds 


This new Electro Tee Precision 
Selector Switeh is ideal where 
miniature size, low friction torque, 
high and low electrical 
noise high speeds are 
requirements, Simplified cireuits 
and long service life recommend 
for wide variety uses 


including sampling, pulse 


generation for precision 
measurement, telemetering and 
strain gage applications, aircraft, 
missiles, servos, computors, ete, 
design incorporates many 
exclusive features that have gained 


industry-wide for 


Tee precision slip 


commutators and brush blocks, 


CALL WRITE 
FOR ILLUSTRATED BROCHURE 


% or 10 position switches in’ 


standard size 10 synchro 
housings are available for 
immediate delivery; other 


> za 
r 


upplied to pecihcations 


Electro Tec 
Corp. 


SO. HACKENSACK 
NEW JERSEY 


Tel HUbbard 7.4940 


Gear-Grip 


Flexible Coupling 


most revolutionary design advancement 


The 


for integral century! 


NEW! 


Positive power 

transmission rated 

load. Gear teeth end castings 
match special rubber tube section 


Load Ranges 


requirements. 


Eye 


Prevents end thrust. 


shaft alignment 


lubrication required. 
Shaft Safety features. 


The 


tional 


an in if oR 


Shaft 
Specitied lengths design 


flexible coupling single 
construction 


unit 
specifically designed for frac 


OOR 


True Flexibility and Torsional 


ence tor quiet, 


load-plus power trans- 


mission without extreme deflection 
twist. 
Lengths varied design specifica- 
tions each series. 


Load ranges 


Shaft sizes— 


Lowest 
for highest 
torque ca- 
pacity. 


Write for Catalogs and 
Technical Bulletins 
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DIVISION 


DEPT. E-76, 1215 E. SECOND ST 
MICHIGAN CITY, INDIANA 


tors are derated linearly watts 
140 ©. Corning Glass Works, 
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Corning 


SENSITIVE RELAY 


Series R sensitive relays are designed 
power with transit times low 3.5 
capacity 1.5 amp 
ju table contacts are normally set for 
pull-in current 7.2 milliamp max and 
drop-out current 4.8 milliamp min. 

illustrated SPST open type, 
but is also available in DPDT or in a 


tandem arrangement consisting two 


relays on the same base. Unit is also 
available hermetically sealed. Coil value 
d-« 


said have mini 


5000 for nominal 
Relay 
mum life 220 million operations 

Overall dimensions are approximately 
2120 Pontius Ave., Los Angeles 
Calif 
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ANGLE SOCKET FOR PRINTED- 
CIRCUIT APPLICATIONS 


Designed for use with 
angle socket make possible the mount 
limited, as well as for maintenance and 


ervicing accessibility 


that expanded production 


STROMBERG-CARLSON 


now makes available you the 
top-rated products formerly dis- 
tributed only the Independent 
telephone industry. 


This announcement promises the 
two most important things your 
supply the 
products and priority orders 
for these hard-to-get items 

The 62-year reputation 
Stromberg-Carlson your guar- 
anty excellence. And our boom- 
ing expansion program lets of- 
fer production industries 
could not supply years past. 


START with look 
our new catalog—sent 


and specific problem, 


write the address 
below and we'll sug- 
gest solution. 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


TELEPHONE INDUSTRIAL SALES 
117 CARLSON ROAD, ROCHESTER 3, N.Y 
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PACKAGING-CHEAPER THE 


Here's The bulk corrugated shipping 


container shown here, engineered Gaylord, 


carries six dozen small electric motors with 
total weight YOO pounds. This development 
saved container costs, cut packing time 


and reduced shipping weight. 


For any type corrugated solid fibre 
container make your shipping more effi- 


contact your nearby Gaylord 


OXES FOLDING CARTONS KRAFT PAPER AND SPECIALTIES KRAFT BAGS AND SACKS 


DIVISION CROWN CORPORATION 
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NEWARK 3, N. J 


boards are plugged vertically into 
units terminal strips 

Structural rigidity the socket 
which maintain the angle position of the 
socket to the printed circuit, The ribs 
will withstand great pressure, prevent- 
ing the socket from being bent out 
position torn from the cireuit 

Cleveland 14, Ohio. 

Circle No. 34, Reader Inquiry Service Cards 


preceding back cover % 


LOW-COST THERMOSTATS 


High current capacity relation size 
The resistive load 6000 watts 
240 volts and 3000 watts 120 
volts a-« 

These Type thermostats are preset, 
snap-action and non-adjustable and 


used under operating temperatures 


normally open closed SPST 
inclined horizontal blade 
are made and em losed re x posed 
bimetal disks can supplied. Therm 
Ohio 
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STOCK TEFLON BALLS 


Precision balls made of Teflon are 
available from stock diameters 
and The balls are ideal 


for applications requiring 


ance chemicals, heat and moisture 
Possessing the characteristics 
of Teflon. they are non-flammable, have 


weathering, and are said 


useful at temperatures trom BO to 
500 

Specific gravity ranges from 
2.3. Durometer hardness 55-70. The 
balls are accurate in. 


applications include use bear 
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DESIGNERS 


Hard, homogeneous, long - lived. 
the most exacting uses 


AlSiMag Alumina Ceramics 
open new fields for 


permit designing higher temperatures, 
higher frequencies, greater strengths. 


Designers are generally familiar with the plus values 
AlSiMag technical ceramics for standard industry appli- 
cations. However, recent developments—particularly 
new, high-strength, high-temperature 

greatly enlarged their range use- 


Alignment Tool Blades. Non-metal- 

lic, for sensitive machine and in- fulness. 

you need material with such versatile character- 
applic ns. 


istics shown this page? AlSimag technical ceram- 
ics have helped many designers solve problems 
may help solve yours. Send blueprint with complete 
operating details for our recommendations. 

| 


PLANTWIDE VACATION—First Two Weeks July 


AMERICAN LAVA 


CORPORATION 


A subsidiar ot 
< 551H YEAR OF CERAMIC LEADERSHIP Manutacturing Company 


Branch offices these cities (see your local telephone directory): Cam 
bridge, Mass. Chicago, Cleveland, Ohio Texas 
St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. * Tulsa, Okla 
757, London, Ontario. All other export: Minnesota Mining 
Company, International Division, 99 Park Ave., New York, N. Y 


Strong 
Electron Tube Spacers as thin as 
009 have remarkable strength 
Similor ports might solve other ap- 
plication problems where superior 
insulation is needed. 


Precision Finishes Heat Resistant 
Smooth, easily cooted AlSiMag Cores 
for Ink, Metal Film and Carbon De- 
posited Resistors. 


Support Rings for Heat Treating Fix- 
tures. Welding Jigs. Hold-down Jigs 
for heat applications. 


- 


Precision Tolerances 


Minute, yet strong tubing AlSiMag 
Alumina. Parts inset magnified three 
times (smaller one OD); others 
approximate actual size. 


Tool Tips for cutting and 
machining strongest alloy steels. 


Durable 


Rollers for flatte ning inductance wire- 
new application for AlSiMag 


Acid Resistant 
Rotary Seals and Plungers. Extraordi 
nary wearing qualities. Surface finishes 
most exacting specifications. 


Sand 
4 4 

ag: 


ips instruments and similar units 
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WATERPROOF FOOT SWITCH 
Called the Nautilus, foot switeh is not 
only waterproof but also oil 


two models: 541-S has rating 


amp, 125 volts amp, 250 volts 


pole, double throw. Foot switches have 
rugged aluminum castings, piston-type 
sealed with O-ring. Dimen 


Woodstock Terrace, Woodstock 
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SMALL, LIGHTWEIGHT 
HARMONIC-NEUTRALIZED 
REGULATOR 


Major advantages ot improved type 


qualify under the United States Army 
Signal Corps Honor Inspection Program the Reduced 


Inspection Quality Assurance Comar’s 
qualification tor this honor based proven record 
consistently producing products high quality, equal 
better than the Acceptable Quality Level established 


the Government. The same rigid quality control 


and inspection methods necessary win approval 


are embodied all Comar products. 


weight much per cent 


New design also offers 
duced external field. Reduction size 


and weight permits use single rec- 


ELECTRIC COMPANY tangular housing assembly place 
3349 ADDISON STREET the two-unit assembly formerly used 
CHICAGO 18, ILLINOIS larger sizes 


Essentially, electrical characteristics 


RELAYS 
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gives new life backyard wading pools 


Buty! brings long life and performance strength the sensa- 
tional new rubberized wading pool manufactured 
the Bilnor With its resistance aging, sunlight, tear 
and impact damage, the pool manufactured with Enjay give 
outstanding performance. Unlike other pools that cracked and leaked 
after exposure sunlight, these pools retain their durability under 
even the toughest conditions wear, stress, and weather. The 
Butyl label the carton assures the customer exceptional quality 


versatile, Butyl has led improved per- 


formance wide variety fields. This amazing, low-cost rubber 
immediately available non-staining grades for white and light-colored 
applications. find out where Enjay Butyl can costs and improve 


product, contact the Company. Complete laboratory facill- 


ties, fully staffed trained technicians, are your service. 


Butyl the super-durable rubber 

abrasion tear chipping cracking 
ENJAY COMPANY, INC., West Street, New York 19, and corona 
Other offices: Akron « Boston Chicago « Los Angeles Tulsa heat « cold sunlivht moisture 
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SPECIALTY 
MANUFACTURER 


OFFERS 


SAVINGS 
SMALL PARTS 


AND 


FASTENERS 


Multiply these case histories thou- 
sandfold and you'll get some idea of 
the variety tough problems 
crack, and the savings we effect for 


our customers in 


year 


Our cold heading process—supple 


mented by sec ondary operations— 


imposes 


on the parts and fasteners we can 
make. Don't forget that we are 
not limited to ‘ 


amazingly few limitations 


the 


course 


‘stock”’ sizes 


These 


illustrations show that Hassall—a 


spec ialty 


you substantial 


deliveries 


supplier — can 


savings 


and technical 


show 
better 


assis 


tance on your small parts and 


fastener 


Proof? Send us your specifica- 


tions or write for catalog 


John Hassall, Inc 


99 
2225, We 


New Y 


SINCE 


rk 


ostbury 


1850 


9 


a 


CASE 


History 106 


REQUIRED: 


Replacement for stud with 
insufficient head act 
stop for automatic 
mering. 


HASSALL SOLUTION: 


Substitution of Hassall 
collar stud 
with annular threads for 
greater holding power 
Substantial cost savings. 


ham- 


~~ 


savings: 


CASE 


37 


NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 


over a newly expanded primary voltage 


range of 95 to 130 volts. Sinusoidal out 
put delivered with less than pet 
cent distortion rated load 
The device may he use d with equipme nt 
having elements which 
lated to the fundamental. It is « speci ally 
suitable for input rectifier when 
close regulation of the d- output ts 
required 

[ype CVH design provides labeled 
input and output terminals on a panel 
within the outlet box one end the 
assembly. Three capacities are 
able: 250, and 1000 va. Sola 
tric Co., 4633 W. 16 St.. Chicago 50. Hl 
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SUBMINIATURE RELAY 


under severe environmental conditions, 
this hermetically sealed Type DDT 
relay can withstand shock excess 
and ambient temperatures high 
125 The relay has contact rating 
amp resistive load volts d-« 
or 115 volts a-e. 


Operating time with normal voltage 
applied coil less than 
and the dropout time 
magnet design, the relay can operate 
milliwatts. has coil resistance 
of 480 ohms for 26.5-volt d-e cireuits and 
continuously in maximum ambient tem 
peratures up to E25 ¢ General Electric 
tady 5, N. ¥ 
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SLIP RING ASSEMBLIES 


Line slip ring assemblies employ 
precious metal rings and resin 
bases. The assemblhi ire 100 per cent 
Noise level limitations 
held microvolts and concentricities 
TIR 

Assemblies range from 0.060 
can Ring material used 


either prec lous OF honprectous thie tal or 
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THE 
PRODUCTION FINE 
DEPENDABLE QUALITY 


COPPER and BRASS 


Sheet 
Wire 
Coils 
Rod 
Strip 
Tubing 
Roofing 
Products 


BRASS 


Hussey Copper gives constant uniformity that in- benefit from these important advantag 
ures uninterrupted production your plant and Lifetime durability and good appearance 


improved product quality. Regardless the size Kase fabrication 
shape your product, you will find Hussey electrical and thermal conductivity 
Copper Brass available every form. Ready availability 


(Division Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 
Convenient Warehouses CLEVELAND CHICAGO PHILADELPHIA 
fo serve you: 5318 St. Clair Avenue 3900 N. Elston Avenue 1632 Fairmount Avenue 
PITTSBURGH NEW YORK, LONG ISLAND CITY LOUIS CINCINNATI 
2850 Second Avenue 34-39 Thirty-first Central Terminal Building 1045 Meta Drive 
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WATERPROOF MOLDED COILS 


& completely new concept to fabricatin 
windings hos been developed by DeLuxe Coils, Wabash, Indiana 
Molded from the new epoxy resins, the coils are impervious to water, 
oils, dust, acids, alkali solutions and water base hydraulic fluids 


waterproof electrical coil 


The windings are completely encased in the thermosetting resin by 


incorporating the unique design of a core tube fabricated from the 


some resin as is used in the encapsulating process 


Coil windings are currently being molded in green, black, red and 


blue colors, and ali four colors are recognized by Underwriters’ 
Laboratories as insulating materials for general purpose application 
105° C Class A requirements 


Write today for complete details 


DELUXE COILS, 


Box 364, Wabash, Indiana 


Dept. 


precision, deep drawn 


KOVAR 


PARTS 

from dia. and 

deep, thickness 

Consult the Engineering Company for 

aluminum, copper, brass, kovar, nickel 

and monel. Fast, economical service 

long short runs. The most modern 

machines and tool 

assure highest accuracy. 


with surface finish 


alloy 


ris The assemblies employ le ids with 


nylon. Teflon, insulation, 
st indard or solid conductor spot- ° 
welded. silver soldered, o1 solt soldered 


Box 207, Bayonne, 
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ROTATING LIMIT SWITCH 


Heavy-duty pilot ratings volts 


aluminum housing with removable cover 


plate on each side provides complete 


accessibility for wiring and adjustments 


bearings the imput shaft plus heavy 


switches 


and 


for cams 


Pears are employed 


r 


duty worm and cam 
rotating limit switehes used 


the travel electrically 


ite 
to limit 
ale d 


to 


oper 
hoists and similar mech 
normally used as 


anisms ure 


pilot 


controls operate solenoids ma 


contactor 


starters 
Ca 1024 


nelle reversing 


Batavia 
Circk 


tri 
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THIN DOUBLE-FACED TAPES 
FOR LAMINATING 
APPLICATIONS 


thin but tough double taced tapes 
useful agents laminating and other 
and 
are made with Mylar for backing 
with 


operations, are designated 


heat curing adhesive which has 


character 


With heat 


excellent pressure-sensitive 


istics in its uncured state 
JULY 1956 
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write for heip your 


New ideas make more profit for your business 
find “Imagination and the This 


also see how the fin 


and production facilities are 
progressive imagination into 


free copy now! 
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product design, 
and production problems 


what 


packed with about industria! tapes, adhesives, sponge 
and rubber products. shows how 


help improve your quality and cut costs maki 
tabrication and packaging and easier than 
X 


these products will 


making 


research, testing 
your disposal 


are 


PRESTOLE HAS IT! 


PRESTOLE Single Multiple impression 
fasteners, having variety sizes and 
shapes, can used speed up, simplify 
and add greater attachments 
one more hole locations. 


Pypical applications incluck 
witch boxe ind 
ind pecialized 


component requil 


ular or 


hinges, baftl 


radiator grille 


ing one or more hole locations for re 
blind fastening 


Phese PRESTOLE fasteners, featuring the 
outstanding 


ion, can 
be made to special 


| pecihicatior In most 

cCuse new tooling is not required. There 
fore, quantity delivery to your product ond 
po ble immediatel costs are re | 
Phi POLL is solving fastenis prol les 
if an avera rate of 15 pet veek, Over the 
ears, PRESTOLE engineers have solved 
| i automobil retri ifors, stove 
| tel on at | p! 
of dail liv the 


Yes, chances are PRESTOLE HAS IT! 


1303 MIAMI ST., TOLEDO OHIO 


SEND ENGINEERING APPLICATION DATA... 


FOR 


Application 


Zone State 


the adhesive bonded the 
firmly, becoming resistant paint and 
varnish solvents 

Ly pe #94 is a tape while 941 
has orange-yellow adhesive 

Backing the tapes Mylar; 
interliner made 2-mil Mylar film 
Low adhesion the interliner 
permits easy The tapes 
are said to lend themselves easily to die 
cutting fit irregular shapes 
the adhesive beyond the bonded edges. 

Grades and 941 
practicable for laminating thin sheets 
either like dissimilar metals. The 
high elongation and tensile strength 
the tapes make them ideal for bonding 
irregular surfaces. physical 
width tensile strength and 
per cent elongation 

The tapes are available sizes rang 
ing from Permacel Tape 
State Highway 25, New Bruns- 


wick, N.J. 
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PRECISION SENSITIVE RELAY 


Designed for application, this Type 
both wiping action and high 
nates bounce and chatter at normal 
operating Contact rating 


amp inductive amp resistive, and 


the available coil resistance is 
10.000) ohme 


up to 


Contact arrangement on Dy pre 100-D 
relay from SPST Contacts 
are available either silver, palladium, 
yvold alloy or alloy variations of these. 
Available either hermetically sealed, 
equipped with dust cover, open; 
headers are either plug-in, lug, 
fixed mounting variations according 


to specifications. 
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Steet 


READE 


rotary rectifier for speed control 


This unique, commutating device, specially built ESCO, 
provide signal used for accurate, wide-range speed control 
for variable frequency alternator. 


It’s rectifier because supplies speed control current from 
alternator output. Special windings the alternator 
impress “revolving fixed commutator within the 
device. Rotating brushes collect this voltage, proper synchroni- 
zation, deliver output through two slip rings. This 
output exactly proportional the air gap flux the alternator 
and used control the drive motor speed. This particular 
method was chosen for its exceptionally smooth, accurate 
over wide speed range from well below 100 rpm above 
This typical unusual ability design special rotary 
meet customer needs. Whether not your problem 
this special, remember forty years broad experience 
always available you. motor generator problem 


too big small, too routine specialized for ESCO engineers 
and craftsmen. 


Refer Esco Catalog section Product Design 
File, write direct for general catalog No. 56PD. Why not 
also send details your special problem glad 

show you how would about solving for you. 


ELECTRIC SPECIALTY CO. 


171 South Street, Stamford, Conn 


179 


& 
© 
5 
bes 


MULTI-CONTACT, POWER 


PHILLIPS 


THOR CORPORATION SUBSIDIARY 


PHILLIPS CONTROL CORPORATION 


PHILADELPHIA 
DALLAS BOSTON 


SALES OFFICES NEW YORK 
CLEVELAND 


SANTA MONICA 


MERMETICALLY SEALED RELAYS 


PHILLIPS” 


Time does Phillip 


part the Phillips Plan 
help meet those deadlines, 

your relay requirements are 

pecial, ask about the P hillips Plan 

and personal service that unique 

the Contact the 


Phillip neare you, 


FOR EXAMPLE: 

Phillips Engineered Relays 
are meeting the extremely 
specialized requirements 


guided missile 


20410 TYPE 2 
Hermetically-sealed multi 
contact relay. Flange 
mounting, maximum 14 
pin, solder terminals. O.D 
2-1/2" Wn 2-1/2°L 


TYPE 2AC Multi 
contact AC relay. Fast 
operating. O.D 


TYPE 15QA 

Miniature relay, single 
pole Nominal sensitivity 
200 watts, available with 
solder terminals printed 
curcuit terminals, single 
hole mounting Coil avail 
able to 60 volts D¢ 


ACTUATORS 


SAN FRANCISCO DENVER SEATTLE 
WASHINGTON 


Nonterrous metals hydrogen 
annealing all magnetic components 
eliminate iron-aging and residual mag 
ature dithout hinge pins eliminates the 
eflect from conventional hinge 
Both the and open-ty 
mode Is have an accessible spring screw 
adjustment for varying contact pressure 
as well as pu k up and drop out charac- 
teristics. Hedin Tele-Technical Corp 
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DOUBLE LEVER SWITCH 


new telephone type each 
operates independently the other 
lever can furnished with the 
following action: lock, 


mounted means two 3-48 tapped 
holes. Mounting face measures 
Switch operating levers are 
‘won. centers. Standard contact forms 
block. Contacts are rated at 3 imp 110 
volts, The Capitol Ma- 


Conn 
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POLYESTER FABRIC TAPE 


brand polyester tape 
form for wrapping coils transformers 
motors and other electrical components, 


ture resistance, superior varnish “pick 


ability, and greater conformability 
than conventional cotton, glass svn 
thetic cloths. 

Laboratory tests have shown that the 


material, 


fibers, 


1950 ELECTRICAL FE ACTURING 


from 
= ~ / 
4,7 ~ 4 


PUSH-BUTTON 


PROTECTION 


for motors 
for circuits 


we? 


Today, your custom 


makes 


ther circuits 
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$ 
ers know more about electrical appliances. 
appliances eliminate 


Sanborn 


new self-contained oscillographic record 
ing system, primarily for (but not limited to) analog 
computer recording, measures only 27” 22”. 
single, space-saving mobile package, the user has 
complete system for analog computer readout record 
ing. Input cable connections are easily made the top 
the back panel. Fight groups controls for the eight 
channels are conveniently located on the sloping top 
Driver Amplifier chassis are easily withdrawn from 
the lower part of the console for inspection. Paper load- 
ing quickly done from the top 

Features the Model 158-5490 
0.25 over the entire the chart; drift less than 
0.5 push-pull single-ended input; minia- 
turized amplifiers improved current 
feedback design; meg. input impedance each input lead 
true rectangular coordinate recording; nine 
chart speeds from 0.25 mm/sec. Frequency 
response flat cps, down cps for all 


COMPLETE 
COMPACT 
SELF- 
CONTAINED 


FAMOUS SYSTEMS 
for all requirements 


4-CHANNEL 


1. CHANNEL 


8-CHANNEL 


6- CHANNEL 


data on the 


“regular 150 
In laboretories, production testing facilities and 


fiald installations nationwide Sanborn 150 Series 
Oscillographic Recording Systems ere proving 
thelr versatility and valve. Users have ao choice 
of basic systems ranging from ! to 6 channels... 
“pockaged™" as portable units of in vertical 
mobile cabinets... and twelve interchangeable 
plug-in preamplifiers permitting rapid, eco- 
nomicel changeover to new input requirements. 


PRIMARILY 
FOR USE WITH 
ANALOG 
COMPUTERS 


Sanborn will gladly furnish complete descriptive 


new 158.5490 System and all 
systems, of engineering assistance 
on your recording problems, whenever you wish 
Contact your Sanborn Representative, or write to 


SANBORN COMPANY 


INDUSTRIAL DIVISION 


195 MASS. AVE., CAMBRIDGE 39, MASS. 


times the varnish 
cotton cloth. As a result) substantial 
reductions production costs 
the elimination extra dipping and 
baking cycles 

The nonwoven felted form the 
material allows the material conform 
pulling apart slipping. Another 
vantage this construction the non 
ravelling edge with high resistance 
edge The polyester resin 
same base resin used for 
Minnesota Mining and Dept. 
900 Fauguier St. Paul 
Minn. 
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800-AMP MOLDED CASE 
CIRCUIT BREAKER 
UL-APPROVED 


Molded-case 
breaker has been approved Under 
than 
breaker rated 600 the new 


units. Special pole 
enter design dimensions easy 
bus and stud connections 

800-amp breaker avail 
thle with interchangeable trip units pro 


JULY 1956 ELECTRICAL MANUFACTURING 


4 
4 
if > a’ 
4 
i 


Formvar phenolic enamelled wire wire with balance 
properties. passes ASTM tests. 

Formvar phenolic passes tests enamellers who 
demand smooth coating that easy apply. passes 
the tests motor manufacturers and users who demand 
enamel that stands under automatic winding and 
under severe operating conditions. 

Formvar the registered trade name for polyvinyl 
formal produced and sold only Shawinigan Resins 
Corporation. When combined with alkyl phenolic 
resin becomes that tough, heat resistant wire enamel 
net wire used today enamelled with Formvar phenolic. 

Exercise exacting production controls and active 
research into variations the basic formulae keep 
Formvar uniform and dependable ingredient proved 
wire enamels. Look Shawinigan and Formvar for 
continued progress. Shawinigan Resins Corporation, 
Monsanto Ave., Springfield 
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GENERAL INDUSTRIES 


Fractional HP. Motors 
1/40 HP. 1/1100 HP. 


MODEL 
4 pole 4-coil shaded 


pole 


Operation, important factor most 


small motor applications, outstanding 


feature all GENERAL INDUSTRIES 


FRACTIONAL HP. MOTORS. 


Quiet operation, rugged construction, longer 
these are the qualities that have become synonymous with 
General Industries 1/40 HP. 1/1100 HP. fractional hp. 
motors. motors, backed over quarter century 
design leadership, are the first choice manufacturers who 
have learned rely You, too, can have that “extra 
quality performance that comes when you 


specify 


2-pole, shaded pole 
AC induction Type 


MODEL 


2-pole, shaded pole 
AC Induction AC Induction Type 


Type 


. 


2-pole Capacitor 


Rever 
only 


4-pole,4-coilshaded 2-pole, shaded pole 
sible Type AC = pole AC Induction 2 AC Inducticn Type 

24 volts) 


eeee 


MODEL 


4-pole, shaded pole 
AC Induction Type 


Write for Complete 

Specifications and 

Quantity Price 
Quotations! 


viding continuous 600, 700 amp 
ratings 3-pole construction for 
250-volt d-c and service. 

Interrupting ratings are amp 
600 volts amp 480 
volts 50,000 amp 240 volts a-c and 
Circuit Breaker 19th and Hamilton 
Philadelphia 30, 
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GOVERNOR-CONTROLLED 
RATE GYRO 


This d-« powered rate gyro has a gov 
ernor-controlled motor so that output 
Is independe nt of line voltage. The case 
provides Standard 


damping. The natural frequency ranges 
from 5-10 eps. 
and weights 1.7 Well-suited for rate 
tries, 1784 Stanley Dayton 
Ohio 


Circle No 47, Reader Inquiry Service Cards 
preceding back cover 


SMALL SIZE RELAYS 


8501 Type DO-42, offered compan 
ion device the two-pole Type 
measures 2-13/16 in. wide 
Both relays are 600 
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BOOK CONTENTS: Principle Types 
Versatility Advantages Selection Factors 
Charts: Critical Speed, Column 
eal Custom Standard Assemblies 


STEERING GEAR MOTORS SAGINAW, MICH. 
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SHOWS HOW SAGINAW b/b SCREWS and SPLINES FREE YOU FROM 
DESIGN LIMITATIONS ORDINARY ACTUATORS and POSITIONERS 


SAGINAW b/b SCREWS are 


(com- 


LESS torque and power for same linear 
sequent weight, space reductions. Function normally 


SAGINAW b/b SPLINES have times lower 


ctent friction than sliding transmit restrain high 
torque loads far better: vital power, weight, space 


long 


long. 


END COUPON FOR 32-PAGE ENGINEERING DATA BOOK= 


Saginaw Steering Gear Division, General Motors Corporation 
Screw and Spline Operation 
Dept. 6M, Saginaw, Michigan 


and Splines to: 


NAME 


COMPANY TITLE 


ADDRESS 


Please send new engineering data book Saginaw b/b Screws 


CITY ZONE STATE 


\ 


Free booklet how to... 


£ 


testing. 
names our customers. 
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Add our brains and 


machines those 
you have now. 


You can avoid the pitfalls and problems plant expansion, 
yel increase production and cut costs, 


MECHANICAL DIVISION 


Here’ additional 
plant capacity 
now 


Mills. 


Write for yours today. 


putting our experience, 
equipment and varied skills work for equipped handle 
the most complex jobs from drawing board stage final environmental 


New free booklet describes our facilities, shows our products, 


General Mills 


Dept 


1620 Central Avenue, 


Minneapolis 13, Minn. 


volts and have identical base plate s for 


interchangeable mounting. 

Balanced construction minimizes 
single moving part. The 
sionally stable and impenetrable by 
water and All contacts are clearly 
visible for normal inspection and main 
ards St Milwaukee 12. Wis 


Circle No. 48, Reader Inquiry Service Cards 


preceding back cover 


TEN-AMP SUBMINIATURE 
SNAP-ACTION SWITCH 


Rated at 10 amp at 30) volts d-« 

resistive or 8 amp at 30 volts d-c. in- 

ductive, Model switeh has 

0.008 Temperature range 
67 to 300 I 


rigid quality control and 100 per cent 


inspection critical dimensions and 


characteristics are said 
chanical 

high long. Terminals are 
karat gold-plated over silver The 
fine silver contacts and rivets are also 
24 karat gold plated. 

with one cireuit normally 
ley Santa Calif 
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ROTARY SEGMENTED DRUMS 


Designed for use analog-to-digital 
converters, position-to-digital con 
verters and other equipment thes: 
rotary switches have wide variety 
applications in digital controls and 
read-out machine controls and pulse 
code systems 

drums are available unambigu 
ous binary, binary 
hinary-coded decimal and uray code 
All other outputs, codes arbitrary 
linear logarithamic are 
feasible. Metal segments are diamond- 
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Type “DIE” Totally Enclosed 
Motors (Non-Ventilated) 


Type Totally Enclosed 
Motors (Fan Cooled) 


Type Power Transmitters 
with solenoid 


Lay 


Type Magnetic 
Brake Motors 


Revised and up-to-date with new NEMA 
ings and dimensions, this page catalog 
yours for the asking. illustrates, describes 
and prices many different sizes and types 
motors and contains much useful engineering 


data all conveniently ar- 

obtain your copy just fill-in the coupon below 
and fasten it to your letterhead. 


tion for desk use. 


ranged for quick and easy ref- 


I Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, NEW JERSEY 


Yes, I'd like the new DIEHL Motor Catalog #3480 


DIEHL MANUFACTURING COMPANY 


Electrical Division THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, NEW JERSEY 


ATLANTA BALTIMORE * CHARLOTTE,N.C. CHICAGO 
DETROIT MILWAUKEE + WNEEDHAM,MASS. MEW YORK + PHILADELPHIA 


STREET 
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automati 
cally into printed circuit board huge 
production savings Snap into position 
with positive locking action means 
of self-retaining snap-in feature. Dou 
ble ends permit wrapping or inserting 
leads either end. Ask for Bulletins 
550 and 


Wire Disconnect Female Terminals 

Speedily applied leads means 
cost-saving automatic equipment. Fits 
quickly and firmly 


Solderless wire crimp can 


be varied to fit various size insulated 
wires. Ask for Bulletin 553 


Line Cord Interlock Terminals single 
multiple lead connections. Another 
Maleo automation 
provide production short cuts and as- 
sembly economy. Terminals are staked 
quickly and firmly into printed circuit 
boards. Ask for Bulletin 554. 


Malco printed circuit hardware can engi- 
neered to your specific requirements. Give vs 
the facts about your operation. We'll show you 
how your costs can be lowered and your pro- 
duction increased. Ask for Bulletin 


TOOL and MANUFACTURING CO 


4021 W. Lake Chicago 24, Ill. 


brush bounce and make-and-break 


Airflyte 535 Avenue 
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SELF-LOCKING NUT 


nonmetallic collar which posi- 
locking action any position 
crew whether seated or not. Made in 


aluminum, brass stainless 
steel, it can be reused many times due 
the resiliency the locking insert 
Mig. Box 177 
Kenilworth, 
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THERMAL IGNITRON 


Designed 


ignitron has cooling coil 


cooling coil and 
cury-pool cathode permits the 
handle high currents intermittently 
deionization time that the unit oper 
volving severe 
rated 1500 amp maximum 


turned, flush with plastic 2-4 micro- 
inch finish, which produces imperceptible 


Interleaved winding 
increases capacity 
transformers 


Notice the compact neat appearance 
of this YyKVA Hevi-Duty Interleaved 
Transformer 


Interleaved Hevi-Duty Control Cir- 
cuit Transformers are specifically 
designed maintain proper operat- 
ing voltage holding coils con- 
tactors, relays, and similar equip- 
ment during high inrush periods. 


interleaving the windings, the 
reactance reduced. This allows 
more inrush current for the 
maximum permissible voltage drop 
The percentage varies with the size 
and design the transformer 


The higher inrush capacity 
Hevi-Duty Transformer enables you 
which results saving panel 
space and overall cost 

Write for Bulletin T-5111 for com 
plete information 
tion curves, impedance characteris- 
tics, and other engineering data 


HEVI DUTY 
ELECTRIC COMPANY 


MILWAUKEE WISCONSIN 


Heat Treating Furnaces electric exclusively 
Dry Type Transformers 
Constont Current Regulators 


Clark Type Panel mounted 
each machine contains size reversing, two 


size and one size motor 


CANADA: CANADIAN CONTROLLERS,LIMITED MAIN OFFICES 


CLARK Type CONTR 
help Mid-West Slab Grinders 
triple output Crucible Steel! 


Ten track mounted billet grinders built the Allied 
Machine and Engineering Co., subsidiary Mid-West 
Abrasive Company, are setting new performance 
standards Crucible Midland, Pa. mill. Replac- 
ing manually operated and unwieldy swing grinders, 
these machines the job better, faster and safer with 
electrically-controlled hydraulic positioning. 


Accurate and complete stroke, position, 
rotation and pressure results smaller metal loss, less 
wear grinding wheels and better finish. Clark Con- 
trols provide the accuracy and dependability these 
machines require, and prove again that Clark Type 
starters have the extra stamina required for 
heavy-duty mill-type service. 


1146 East 152nd Street Cleveland 10, Ohio 


AND PLANT, TORONTO 
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infinite resolution is pro- 


v 


ment. Resistances are 
ranging from 
20,000 ohms to 1 megohm. 
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one adjustment 


Original 120 TRIMPO 


eters 
serve many special nee needs. 
extra cost! 


First there’s the 120 Wirewound with features common all 
other BOURNS 25-turn potentiometer, easily adjusted, 
and weighing only oz. Rectangular shape, fits readily into mini 
ature electronic circuits. You can mount individually, stack compactly 
with standard screws. Mountings are interchangeable with those all 


other 


The self-locking shaft holds stable settings under extreme environmental 
conditions. All parts are corrosion resistant. Every unit inspected 
for guaranteed specifications. Resistances: 20,000 ohms, with resolu- 


Now, give designers greater latitude, BOURNS has developed and 
manufacturing the following standard models—variations the Model 120. 


130 
Solder Lug 


For wiring direct to the 
instrument, using solder- 
ing iron or dip soldering 
Usable range 


120 
Carbon 


Variable Resistor 


High resistances —up to 
50,000 ohms in a wire 
wound rheostat. 


ided by the carbon ele 


« 


230 


Completely sealed, unit 
meets MIL-E-5272A Speci- 
fications for humidity. 


160 
High Temperature 
Operates at 175°C. High 
power rating: 0.6 watt at 
50°C. 


209 
Dual Potentiometer 
Two outputs electrically 


ndependent, and con. 
rolled simultaneously by 


Write for literature the TRIMPOT 


Pourns LABORATORIES 


General Offices: 6135 Magnolia Ave., Riverside, Calif. 
Plants: Riverside, lowa 


inverse and forward 1200 max 
imum peak amperes 1500 maximum 
peak inverse forward volts, The max 
imum averaging time 6.25 sec. Nation 
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MOTOR TERMINAL 
AND CONDUIT BOXES 


Made drawn steel save weight and 
improve appearance overt conventional 
cast-iron boxes, this line motor ter 


minal and conduit boxes comes four 


SIZES: 
Size | to conduit 


specify 
holes the back and bottom suit 
standard designs. These boxes are also 
suitable for use and 
other electrical apparatus Kolton Ele 
tric Mfg. 123 New Jersey Railroad 
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HIGH-TORQUE HYSTERESIS 
TIMING MOTOR 


motor develops 
high torque while retaining the many 
advantages of hysteresis type motors 
igned for vending 
chines, and animated displays among 
other applications 


) 


and speeds are and rpm 


ILLY 1956 ELECTRICAL 


/ 
/ / 4 
4 
. com: 
; 
5 
| 2 
> 


The Design Engineer wants facts about bearings and, wisely, 
starts his search catalog that covers both ball and roller bearings 
the catalog 
knows some other 
e that ’s field engineering staff, second to none in 
breadth experience, has man call his area 
that home office engineering staff has men who 
specialize bearing applications his industry... 
that expanded laboratory can, needed, perform 
special experimental work his problem... 
serving all industries invests most heavily bearing ap- 
plication service. putting the right bearing the right place, this 
service can help your product gain competitive through 


cost, longer life, reduced maintenance, and improved performance. 


INDUSTRIES, INC., PHILADELPHIA 32, 
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BALL AND ROLLER 


1955 Industries, Inc. 


EXCLUSIVE 


For heavy duty service, the wise designer specifies this 
improved (Type “C”) Spherical Roller Bearing. Only 

makes it. Size for size, provides 50% more capacity than other 


spherical roller bearings vastly longer life for given radial and thrust 
load conditions. 


THRUST LOAD CARRIER 

Spherical Roller Thrust Bearing the wise designer’s 
answer where the problem support heavy thrust loads, 
combined loads which are predominantly thrust, vertical 


horizontal shafts. The only roller thrust bearing that inherently 
self-aligning. 


STEELWORKER 


For roll necks (and many other applications, too) 
Cylindrical Roller Bearing, design which provides 
the utmost radial rigidity. the larger sizes, 
hydraulic system makes mounting and dismounting easy. 


SKF PROVED AND IMPROVED 
The wise designer has long specified the proven Triple-Seal 


“SAF” Pillow Block. The easy install and inspect; 
effectively seals out dirt while retaining lubricant; bearing 
self-aligns. Now, provide increased life and capacity, 


makes the “SAF” available with the (Type 
Spherical Roller Bearing. further improvement, 


the “SAF” can now obtained with 
either cast iron steel housing. 
| 
Let nearby Field Engineers help you put the 
right bearing the right place your designs. 


BALL AND ROLLER BEARINGS 


1955 Industries, Inc 


manutacturers and HESS bearings 


See idea for design engineers other side. 
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right- and left-hand rotation. One- 
and two-way frictions are available. A 
heavy-duty gear train permits transmit- 
ting continuously — full output The 
Series A2334 can supplied 
245 Elm Torrington, Conn. 
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O-RING COMPOUND FOR 
275 SERVICE 


O-ring compound, identified 730-70, 
meets the requirements high tempera- 
ture systems military 
operating with hydraulic 
fluid. meets (ASG) 
and its Its 
temperature range ol 65 to 275 F 
Products 
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CARD HOLDER KIT 


holder kit provides legible identifi 
cation electrical cireuits and installa 
tions and replaces the type 


handmade identification. These kits are 


Easier Assembly, Less 
Align: 


Bulk and Weight 
Problems 


GEAR PUMP 


with Special Doerr Motor 


Conventional separate pump and 
motor requires heavy cast base 
plate, coupling and pump 
support bracket. Special Doerr 
design, shown top, reduced ma- 
terial costs and assembly time. 


SIMPLIFIED ASSEMBLY 


Permits easy inspection, quick 
replacement motor pump. 


PRODUCT IMPROVEMENT PLUS MANUFACTURING ECONOMIES 
John Barnes Corp., Rockford, has achieved both with 
Doerr motors. 


Barnes rotary gear pumps now feature close-coupled Doerr design 
that links the motor directly the pump. Result: lighter, smaller 
combination that eliminates shaft alignment troubles, reduces vibra- 
tion, cuts assembly time and costs. 


Rated 3,000 psi, Barnes employ NEMA 42, 
and frames ranging from hp. These Doerr motors 
represent custom design its best, backed reliable source 
supply. 


Why not put Doerr’s long experience work your design problems? 
Consult Doerr for the economical answer dependable power—engi- 
neered fit your needs. 


YOU GET MORE WITH DOERR 


Electric motors oor Standard or 
from J] designed to your 
Corporation 


CEDARBURG 


CONSTANT-FLO 
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TESTS PROVE 


PLUS 


$30,000 


SAVINGS! 


Molded of F-10001 Nylon material with 


machined aluminum hub molded integral 

major appliance manufacturer put PLASTURBO blower 
wheels through exhaustive tests compare their efficiency, 
strength, and sound characteristics with the metal wheels for- 
merly used their product. The results proved conclusively 
that PLASTURBO wheels (40% lighter than metal the 
same size) were 20% more efficient than fabricated metal 
wheels. They were also quieter and non-corrosive big 
PLUS-values any consumer product. 

addition PLASTURBO BLOWER WHEELS COST 
THEM LESS than metal effecting savings the man- 
ufacturer $30,000 per year. 

YOU use blower wheels, call write today. Our sales 


engineers can improve your product saving you. 


*Registered TM Patented 


BLOWER ASSEMBLIES 


t 
More than 20 years’ experi : Mamco blower assemblies 
ence in the manufacture of are made in many sizes. All 
fractional HP electric motors : assemblies employ PLASTUR 
is at your disposal. Send de : BO blower wheels. Call or 
tails of your requirements = write today. 
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available for switches (as en- 


eireuits, panelboards and load centers. 

Installation takes only few minutes. 
Iwo small holes are drilled and the 
holder anchored firmly the device 
with two self-tapping Ten card 
holder asst mblies. each packaged in 
Square 4041 Richards St. 
Milwaukee 12, Wis. 
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SENSITIVE PANEL METER 


meter sensitivity miero 
attained this edgewise panel meter 
The unit, designated Model 700. is the 
first complete series edgewise 
panel instruments for voltage, current 
and resistance measurements 

All Greibach Edgewise meters incor 


ment which minimizes 
and prevents damage even under high 
external The units are 
ized features such high overload 
capacity, relatively small energy input 
Greibach Instruments Metuchen, 
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MINIATURE PHOTOCELLS 


Designed render long 
free service and to be mounted in 
hitherto impossible spaces, mini 
aturized photocells ure helping solve 
many troublesome automation problem- 


Both lead sulfide and cadmium sulfide 
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Pressure gage courtesy J. E. Lonergan Co., Philadelphia 6, Pa 


Beryllium Copper Tubing Superior 


This unusual term describes perfectly one the most makes excellent aircraft antenna, with the strength 
important properties beryllium copper tubing. The withstand thousands hours’ vibrating 100 mph 
Bourdon tube shown above excellent example. winds. Used contact roll business machine 
Once the beryllium copper tube the gage, collator, wear and corrosion-resistant, and good 
its job and acquires new habits. electrical conductor. Or, above, shaped for use 
yields constantly pressure and constantly returns Bourdon tube, tough, ductile, durable— and holds 
its original position without taking new its original shape. 


Beryllium copper tubing Superior has this and many 
other important characteristics marked degree, 
such hardenability, corrosion and fatigue resistance, 
thermal and electrical conductivity. easy fab- 
ricate, nonmagnetic. 


Superior produces tubing over 
stainless, alloy and carbon steels, nickel 
alloys, beryllium copper, titanium and zirconium. Let 
Superior’s tubemanship and experience help you solve 
your tubing problems. like the service and the 


Beryllium copper tubing lends itself wide variety products—they are habit-forming. Send for your free 
applications. can severely worked form con copy Data Memorandum No. beryllium cop 
voluted flexible waveguides and bellows. Cold drawn per tubing. Write Superior Tube Company, 2021 Ger 
specifications, followed proper hardening, mantown Ave., Norristown, Pa. 


The big name small tubing 
NORRISTOWN, PA. 


fll a ‘ in. to in. OD—certain analyses in light walls u ) n OD 


‘ 


West Coast: Pacific Tube Company @ 5710 Smithway St., Los Angeles 22, Calif. ¢ RAymond 3-133] 
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Research 
and Development 
Tucson 


The Hughes Research and Devel 
have now been extended Tucson, Arizona, 
where the deadly air-to-air 


presently being produced for the l S. Air bore 


and Canadian continental defense 


that includes lication the Hughes more 


a d more type jn ilit iv) aircraft 


ENGINEERS 
PHYSICISTS 


New positions being created fields 
specialization covering the complete 

ol tructural, b draulic, electronic, und 

el ctromechani ilen nnecriny I xperimn ntal, 
analytic il or will by 


required of those who work in these area 


Relation 


RESEARCH AND DEVELOPMENT LABORATORIES 


TUCSON, ARIZONA 


photocells ire used to meet various 


conditions. These small they 
into the palm the hand, 
industry practical approach 
to monitoring, counting or positioning 
any passing dropping 
through light beam. The pickup units 
measure only x Xx he in and 
are provided with '4 in. standard pipe 
threads for mounting 

self-contained unit the type 
has been developed which can be tar- 
Instrument Co Dept 1). Bergenfield, 


Circle No. 58, Reader Inquiry Service Cards 
preceding back cover 


COMBINATION 
NUT AND RIVET 


Perma-Nut combines the permanence 
rivet with the disassembly features 
electrical appliance manufacturers 
permanently installed nut, Perma-Nuts 
hold two more 
pieces (as a rivet) and fasten others 
nut. The new fasten- 


ing device tubular rivet with hole 


SERRATIONS THREAD 


4 

TUBE 
HEAL Hj 4 

4 + 


PERMA-NUT AFTER SETTING 
WITH A ROLL CLINCH 


Radial serrations the 
derside the head bite the work 
turning once it has been clinched 
Perma-Nuts can set automatically 
at production rates on conventional 
riveting machines. The fasteners allow 
area which may hard reach 
after final assembly. 
can eliminate the time and money other- 
wise required special assembling 
technique s. Additional savings are real 
ized when Perma-Nut- produced by 


cold are used place more 


JULY 1956 ELECTRICAL MANULEACTURING 


fees, 


PERMA-NUT BEFORE SETTING 


PACKAGE 

FRACTIONAL AJUSTO-SPEDE DRIVES 
Provide Adjustable Speed 


from Power Source 


A 
A 
FRICTION BRAKE 


adjustable speed drive problems, 


Fractional Horsepower Ajusto-Spede, single package design, 


combines speed induction motor, eddy-current 


coupling, and control. Standard modifications provide for with either 1600 RPM 3200 RPM 

the addition electrically operated fail safe friction brakes, speed Ajusto-Spedes. 

reducers with numerous gear reduction ratios. Control accuracy: per cent top 

Fractional Horsepower Ajusto-Spede Drive power taken directly speed any point within the speed 
range. 

from 115/220 volt, single phase 220/440 volt, phase lines. 


Sizes are and horsepower 1600 RPM; and Minimum wiring power line. 
horsepower 3200 RPM. 


Remote control operation 


Friction brakes for quick stopping fast cycling operation are 


Rugged plug-in type integral one- 


Gear reductions with ratios between 5-to-1 and 100-to-1 are sup- Permanently sealed grease-packed 


plied with 1600 RPM bearings. 


For more detailed information, write for your free copy the 
Dynamatic Fractional Horsepower Ajusto-Spede Bulletin, 


3307 FOURTEENTH AVENUE KENOSHA, WISCONSIN 
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PRECIOUS 
METALS 


PRECIOUS METAL 
CONTACTS and MATERIALS 


any specified dimension 
for assembly attachment 


Platinum, palladium, gold and silver—both 
pure and their many alloys—are 
available provide the required 
metal for your electrical 


contact application. 


TYPES AVAILABLE: 
solder-back buttons, washers, dises, rods, 
rings and special shapes and 


screws, and 


where does 


SQUEEZE into this picture? 


many today’s high speed 
elevators Coto-Coils control the 
sensitive circuits which make 
absolute smoothness and safety 
possible 

you have coil problem 
production design, let Coto- 
Coil provide the right coil for 
the job the volume you need. 


Send details your problem 


COTO-COIL CO., Inc. 


New York Office: 
East 43rd Street 

New York 17, New York 


Write for data and technical assistance. 


ASTOR STREET 
NEWARK NEW JERSEY 


NEW YORK + SAN FRANCISCO 
LOS ANGELES + CHICAGO 


expensive screw machine fasteners 
Dubular Rivet & Stud Co Wollaston 
(Quiney) 70 Mass 
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MINIATURE THERMOCOUPLES 


Constructed with stainless steel protec- 
thermocouples are especially designed 
for use gases and liquids highly cor 
rosive thermocouple materials. Be- 


cause their small size and weight, 


they are also well-suited plant 
and other limited space applications 
units are calibrated 
stantan, copper-constantan 
mel-alumel with three temperature 
1600 


welding the hot the 


ranges from 100 to 


The outer diameter the tubes ranges 


Co Saddle Brook N J 
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PRE-FINISHED METALS 


metals, available economical 
units well for trim paneling 
larger appliances such ranges and 
retrigerators 


Along with affording sty! 


precision patterns insure i lasting 


Barely perceptible to the touch. thes 


19 FIECTRICAL MANUFACTURING 


302 STAINLESS CASE 
MICROPHONE 
SFORMER 4750 
TRAN 
4750 
MAGNETIC BONE RECEIVE 
4750 COMPONEN 
| 
for 


HEARING 
AIDS 


RECORDING 
HEADS 


You can re/y core alloys such 4750, 
the Alle ypheny 4 0 components illu Permendur { 
trated above, your receivers, record service these also 
ing heads includes complete for the 
In fact, whether inequipment fabrication and heat treatment of 
mall large, the extra-broad laminations. (For users 
A-L materials will solve heet ind strip, our lamination 
your Core problems. know-how real bonus value!) 
“MAGNETIC cludes all grades silicon steel way, welcome the 
Silectron silicon steel Steel Corporation, Oliver Building, 
STEELMAKERS the Electrical Industry 
1% 
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* duPont's Trademark for its tetrafluorothylene resin 
1 Kellogg's Trademark for its trifluorochloroethylene resin 
© Bakelite Trademark 


UNITED STATES GASKET CO. 


CAMDEN NEW JERSEY 
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Quality controlled pow- 
der precision- 
molded machined parts from 
TEFLON*, KEL-Ft, BAKELITE® 
Fluorothene and other plastics 
cut assembly costs, assure uni- 
form density and dimensional 
stability, electrical, 
chemical and physical charac- 
teristics the highest quality. 


Come Fluorocarbon Plastics 
Headquarters” for all your re- 
precision parts 
for the world’s largest stock 
sheets, tape, tubing, rods, 
bars, cylinders, beading, elec- 
trical spaghetti, extruded 
shapes, and the new Cement- 
able Teflon tape and sheets. 


Write for Catalog No. 300, 


ive an integral part of the ela ilter 
finishing 

An almost infinite iniety of patterns 
including strips in ill types of arrange 
nent combinations and idths | 
are possible New develop- 
modern and mass-pro 
duction methods combine the 
cost ol such mechanicall finished 
metals well within reach of small or 
large manufacturers. pre 


finished metals afford substantial pro 
piece plating or finishing methods 
Apollo Metal Work Dept EMC. 6650 
S. Oak Park Ave... Chit ive 36 
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PRECISION SOLENOID VALVES 


solenoid valves feature 
removable operating assembly facili 
inspection and cleaning com 
replacement operating parts 
without disturbing the con 
nection flexible used), 
and while the valve remains 
the pripee line 

valuable feature these valves 
prime importance chemical 
feed lines where the fluid handled has 


Quick the the valve 


enables the operator to clean and re 
issemble the valve with minimum 
downtime, 

completed three simple steps. After 
the bonnet ring has been 
with attached flexible power feed line 
removed from the valve body. Last 
the complete interior valve mechanism 
is taken out as a unit The valve body 


remains the line, ready for 


cleaning. interior valve 


init available for 
replacement the operating mecha- 
nism. Magnatrol Valve Fifth 
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has the barrier 


QuelArc isolates each pole its 
behind phenolic barrier that 


own chamber 


effectively 
non-explosive 


QuelArc has insulating paths 
than any or. Dirt mois 


efficiency 


Double-action, Arc-Quenching effect achieved 
sign 
QuelArc connectors may coupled 
with maximum 


chamber 


PYLE-NATIONAL 


WHERE QUALITY 


arc cross! 


QuelArc Current Rupturing Connectors 
Volts AC, 250 Volts 
20, 30, 60, 100 and 200 Amperes 


Extension 
Wall 
| 
Post ~ 
Panelboard 


Floor 


TRADITIONA 


1388 Kostner 


cago 


won't affect their 
i i 
Write for QuelArc literature and information other 
Branch tice 1 Agent f US. and C ja A ' Montre Export ' ' = 
Inte tional way hur t, New York 7, e t Rock 401 t, New Yorks 16, 
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BRUSHES for all rotating electrical equipment (Automotive-Aviation- 
Industrial-Traction, etc.) 


GRAPHITE TUBE ANODES 


GROUNDING RODS against rust and water types) rato 


NON-WELDING ELECTRICAL CONTACTS 
VOLTAGE REGULATOR DISCS (carbon piles) 


WATER HEATER and PASTEURIZATION ELECTRODES 


Engineering 


WELDING RODS 


WELDING PLATES and PASTE Equipment 


RESISTANCE WELDING and BRAZING TIPS 
MOLDS and DIES 


and 


D-C NULL VOLTMETER 


Capable over the 
range of O to LOO volts dee, with aceu 
null voltmeter can used also 


an electronic null indicator with a 


sensitivity greater than 


comparison bridge for measuring 


SPECTROGRAPHITE 
carson 
RINGS 


FRICTION SEGMENTS 


FOUNDED 1906 


shunt box, current meter cover 


TROLLEY SHOES 


the ange ol m lli-microamp to amperes 
CHEMICAL CARBON and GRAPHITE ANODES treated) 


with high Radio Corpora 
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CARBON RODS FOR SALT BATH RECTIFICATION 


ELECTRIC FURNACE HEATING ELEMENTS 


BRAZING FURNACE BOATS and FIXTURES DIGITAL FLOW INDICATOR 
CONTINUOUS CASTING DIES Packaged 


one compact unit, a com 
Model 5692 Digital Flow Indicator, fills 


the need for a production lesting in 


PUMP VANES 


PURE and many other carbon-graphite-metal powder 


compact enough move from 


pete = test bench to test bench for calibrating 


— 


— 
44 
I £47 
7 


ray ~ q y ae 
STACKPOLE 
WRITE FOR DETAILS ANY PRODUCT 
STACKPOLE CARBON COMPANY, Marys, 
202 ULY 1956 ELECTRICAL MANUFACTURIN 


One the outstanding characteristics Moog Servo 
Valves their exceptionally high dynamic performance 
units are characterized equivalent time con 
stants low one and one half milliseconds from 
input differential current flow 


trol systems of high accuracy and response Typical 


applications for these valves are servo systems 


radar scanner actuation, contour following machine 
tools, and automatic packaging equipment 
Conventionally, valve input from balanced push 
pull amplifier and valve flow 
piston hydraulic motor. electric signal propor 


tional piston position motor angular rotation 


fed back to the amplifier to give a closed servo looy 


Production models are designed operate hydrau 


lic systems from 1000 3000 PSI pressure. Rated 


flow from 0.1 50.0 GPM, for control current 


2.0 and 40.0 milliampere pecitied 


available production unit 


From MOOG Servo Valves... 


Performance this magnitude makes possible con- 


advanced aircraft and guided missile flight controls, 


For details write for Bulletin 2000.1 


MOOG VALVE CO., INC. 


PRONER AIRPORT 


High and Response 


on actual size 


Il ounces 


EAST AURORA, 


Y 


| | | 
: 
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Expaud Your 


Product 


AMERICAN TELEVISION Co. 


204 


A’ Bartiary Eiminetors. 
DC-AC Inverters, Avte 
Rodie Vibraters 


See youn jobber write factory 


Products 


SAINT PAUL 1, 


MINNESOTA—U.5. A 


flow meters and making actual flow 
measurements 

Using the circuitry of the new Berk- 
eley 7000 Series, the system combines 
the features Model 7150 EPUT 
Meter and Model 5424 Preset Counter 
create highly accurate digital 


fuel flows. The 
front panel features four digit pres 


strument for measuring 


either 
selected 


contain 


pounds per hour gal 
rate indication runs 


per The time base may 


panel also 
function selector switch, 
input BNC connector and four selector 
switches for applying the proper time 


base to the EPUT Metet 


Coin ide nee 


section, 
circuits connect these 


selector switches the unit’s four pre- 
set decimal counting units, which estab 
to the 
Model includes 


complete test and flow totalizing qual 


lish time base corresponding 


ities and operates with any impeller 
can easily modified for use with 
Dept. 5539, 2200 Rich- 
mond 
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type transducers now 


Iwo of more 


UNIVERSAL COUNTER-TIMER 


Model Universal Counter-Timer 
versatile multi-purpose instrument 
that offers improved digital read- 
out combined with compactness and 
designed for the precise measurement 


time With trans 
ducers it can be used for determination 
acceleration, dis 


ol pressure velocity 


placement, flow, and rps. The unit also 
standard 


Important features 


frequeney 


include three di 
k time base 
70-millivolt 


provision for oscilloscope sig 


rect-coupled inputs 
alignment, and 
nals for rigger level adjustment on 
complex wave forms 

Among the specifications are three 


independent threshold 


Adjustable 


SPEED 
CONTROL 
SYSTEMS 


FOR INSTRUMENT— 


APPLICATIONS 


WacLine Power Systems provide the eco- 
nomical answer speed control 
motors under constant-torque 
applications. Speed infinitely adjust- 
able over wide range. Close regulation 
readily accomplished even under vary- 
ing torque. The WacLine system may 
applied single mult 
any frequency from 1000 cycles. 
Special features such Program Con- 
trol, Voltage Signal Response inde- 
pendent adjustment forward and 


reverse speeds are available 


sources 


Full Regulation with all the 
Advantages Motors 


quirements. 

Longer Motor life with less mainte- 
nance. 

Permits the use open hermetically 
sealed motors. 

Applicable explosion proof motors. 

Equally effective for large and small 
power requirements. 

Simple electronic principle, patent- 
pending. 


For further information write: 


TH ST CLAIR STREET, 


DAYTON 2, 
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With TENITE POLYETHYLENE 


seals for dry cells 


can made one shot 


Every day sees new uses develop for 
Tenite Polyethylene. one 
cutting costs and simplifying assembly 
procedures for leading manufacturer 
dry cell batteries. 

Formerly, dry cells were finished 
pouring molten pitch around the car- 
bon anode seal the open end. But 
look how Ray-O-Vac speeds this opera- 
tion. molded Tenite Polyethylene 
washer force-fitted over the carbon 
rod and the metal edges the cell are 
then crimped into the washer. Result: 
water-tight seal, electrical leak- 
age, and faster production. 

Design the individual washers 
was problem. But the design the 
mold itself was. For collectively, 300 
washers one shot represented quite 
intricate molding. Needed was 
plastic that flowed easily normal 


Jed tor 


molding temperatures completely 
fill every one the 300 tiny mold cavi 
ties. Small wonder, then, that Tenite 
Polyethylene was the plastic chosen 
the molder these washers 

This Eastman plastic has exception- 
ally good molding properties. Its fast, 
even flow permits use more 
cated molds than were ever before 
practicable with Polyethylene. Investi 
gate for yourself the production econo 
mies that may result through use 
easy-to-mold Tenite Polyethylene. 
vestigate, too, the ability this plastic 
add longer life, better performance 
greater sales appeal some prod 
uct you make. For more information 
about this versatile plastic, write 
EASTMAN CHEMICAL PRODUCTS, INC., 
subsidiary Eastman Kodak Com 
pany, KINGSPORT, TENNESSEE. 


TENITE 


POLYETHYLENE 


Eastman plastic 
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processed 


meet your most exacting 
spring specifications 


INSTRUMENT 
SPECIALTIES CO. INC. 


254 Bergen Bivd., 


Little Falls, NJ 


Telephone Little Falls 4.0280 


For High Strength and High Endurance 


—specify microprocessed springs 
beryllium copper. These unique springs 
are particularly suited for applications 
requiring non-magnetic, corrosion- 
resistant properties, with excellent 
trical conductivity, and stability. The 
inherent advantages this ideal spring 
material combined with I-S special- 
ized engineering techniques manu- 
facture assure absolute conformity 
your critical spring requirements, 


Design Service saves you time and 


money! For recommendations spe- 
spring problems, check with 
Samples and short runs can 
quickly and economically! 


For Additional Information consult 


Sweet’s Product Design File write for 
our latest Catalog 


“MICRO PROCESSED" 


Connie 


ting adjustment trigger levels any 


voltage from —50 volts with the 
resolution millivolts: frequency 
range trom O to LOO.000 eps: period 


measurement range from 
Power requirements are: 117 volts 
per cent, 50-60 evecles, 280 watts Com 
puter-Measurements 
land Ave North 
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TOROIDAL TAPE WINDERS 


Features of a new series of automat 
tape winding machines for coils 
include core turning table with auto 
matic feed and pitch 


automatic tape cuting device; and 


special manual feeding attachment 
for hand winding when desired. 

Series consists three models, U-9, 
U-14 and U-20, which wind tape from 
in. Universal Manufacturing 
Co., 410 Hillside Ave., Hillside, 
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ULTRA-HIGH IMPEDANCE 
MECHANICAL CONVERTER 


ultra-high impedance, plug-in, 
suited applications where ruggedness 
essential. These Vibron Electrometer 
which assured tightly sealing 
their gold-plated electrodes 
filled, metal envelope. Dependable 
cially developed, glass 
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READE 


STATIC PRESSURE, CHES OF waATER 
40 WATTS FRED AIR AT 2000 


PERFORMANCE CURVE 
S07S7-20x BLOWER 
| 
+ 
+ + 
+ 
| 
20 28 36 


STATIC PRESSURE, INCHES OF 
4) WATTS FREE AT 1550 


Comve 
BLOWER 


STATIC PRESSURE, CHES OF waren 
OS war's (REE Aum 1480 


Small Blower 


Your Problem 


Fasco now makes small Centrifugal Blowers for 
use wherever efficiency-robbing heat must 
eliminated wherever air must kept the 
move. Many manufacturers electronic 
equipment commercial, marine, aviation and 
household ventilating apparatus gas burners, 
dryers and furnace boosters depend 
compact, quiet-running FASCO Blowers 

THE JOB with maximum efficiency, 
minimum attention and cost. FASCO Centrifugal 
Blowers are available output ratings ranging 
from 275 C.F.M. Consult FASCO about the 
application for your design 
Blower meet your 


FASCO Fractional H.P. Motors 
are also readily adaptable 
your uses. static-free 
... cause radio in- 
terference. With oversize, 
self-aligning bearings, they 
run require atten- 
tion except occasional oiling. 
Available FHP ratings 
from 1/500 


This catalog gives complete 
data and specifications 
FASCO Shaded Pole FHP 
Motors and Blowers, also 
new Permanent Split Capac- 
itor FHP Motors. copy 
yours for the asking. 


ROCHESTER 2,NEW YORK 
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The wide selection 
HANDY HARMAN 

SILVER BRAZING ALLOYS 
takes the problem out 


Components 


Handy broad line silver brazing alloys, 


one just right for practically any job brazing 


electronic Component parts. 


leading manufacturer silver brazing alloys and No. 


authority their application Handy Harman the place 


for technical and practical assistance any silver brazing 


problem. obligation, Write call our nearest office. 


Handy Harman prepared supply the alloys the form 
\ 


you require namely wire, rod, sheet, rings, washers, 


special forms and shapes. case point. 


SILVER ALLOY, FILED 


has proved right for the 


concentric rings that form part 


Jennings vacuum variable capacitors made 


Jennings Radio Manufacturing Corp., 


San Jose, 
Silver 


Alloy filings are 


brushed shown, 


preparatory to 


heating. 


the list H&H Silver Brazing Alloys 
Technical Bulletin No. T-1 


fora today. 


row 
DISTRIBUTORS PRINCIPAL CITIES 
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to-metal seal These highly 
components are valuable the measure- 
ment small ionization currents, very 

Nucor plug-in Vibron Convertors can 
be furnished with a matching 
Nucor Vibron amplifier Type 33B 
having an input impedance of 10 
ohms. The amplifier has six individual 
ranges that cover 10 to 1000 millivolts 
with stability better than 
America, Empire State 
New York 
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INTERFEROMETER 


Completely self-contained, the Glennite 
Model AT-16 operates on the kabry- 
Perot principle and employs the fringe 
disappearance technique. applica- 
ble the erystal type 


vibrators particularly those the piezo- 


electric Ivpe to imsure the proper cali- 
bration and accurate frequency response 
of accelerometers 

placements having frequencies the 
range of 500 to 2500 eps with an aec- 
curacy approximately per cent and 
requires only mirror mounted the 
Vibrating structure. Gulton Mfg. Corp., 
Metuchen, N. J 
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VIBRATION CALIBRATOR 


measuring vibration 
surfaces, Model 501 vibration 
calibration whereby vibratory displace 
ments are compared with precise 
standard displacement. Added feature: 
probe requires direet with 
the vibrating 

The instrument 
amplitude over four decade s« ile ranges 
from 0.02 in. full 
all ranges readings are independent 
frequency from 20,000 eps. Ac- 
curacy better than per cent full 
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versatile 


| 


Here’s proof the smooth, controlled 
braking action the new Westinghouse 
braking controller. Motor stopped instantly—without 
disturbing the water the glass goblet. 
bing” jerky stops are eliminated with DYNAC 
braking. 

Wherever rapid and/or controlled stopping re- 
quired, NAC not only contribute important 
safety factor, but can save you headaches—and 


Westinghouse 


New DynAC stops motors 
ripple! 


(1) production time, (2) material rejects 
and spoilage, and (3) maintenance expense. 
Because it’s completely electrical, NAC requires 
mechanical apparatus motor simpli- 
fies And comes one compact, 
pacesaving enclosure. Get the facts DYNAC’ 
many cost-cutting applications—with every type 
standard induction Use the coupon below 
for more information 


WESTINGHOUSE ELECTRIC CORPORATION 
P.O. Box 868, Pittsburgh 30, Pa. 


new DYNAC braking controller. 
Name 

Company 

Address 


City 7 State 


Please send me descriptive bulletins 15-4600 and B-6572 on the 


‘ 
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POLYPENCO Spaghetti Tubing Proves 


Resistance Heat, Simplifies Assembly 


One the newest applications for POLYPENCO Teflon Spaghetti 
its use series miniature rotary tap switches. The choice 
this tubing was based its complete resistance soldering heats. 


other valuable characteristics make Polypenco Teflon Spaghetti 
the ideal choice for your thin wall insulation applications: 


SUPERIOR FOR COMPONENT PRODUCTION 
Excellent dielectric permits miniaturization 
Does not break down bending flexing 


SUPERIOR ELECTRICAL PROPERTIES 
High strength: 750 v/mil upwards 
Low constant: 2.0 
High surface resistivity: above ohms 
Services entire frequency range 
heat and moisture 
SUPERIOR PHYSICAL PROPERTIES 
Service range 320°F 
High vibration and flex life 


SUPERIOR CHEMICAL PROPERTIES 
Resistant solvents, alkalis, acids 
Zero water absorption 
Fungus resistant 
Non-flammable, sunlight resistant 


Polypenco Teflon Tubing available coded colors 
and AWG wire sizes through 


Polypenco Teflon also available rod, tubular bar, tape and 
slab. Write today for more data your applications 


THE POLYMER CORPORATION OF PENNA. ¢ Reading, Penna. 
In Canada. Polypenco, Inc., 2052 St. Catherme W., Montreal, P. Q 


the measurement sinusoidal 
nonsinusoidal waveforms. For direct 
observation waveform, signals from 
the output terminals the calibrator 
an be connected to a cathode-ray oscil 
loscope 

Model 501] utilizes the characteristics 
mutual inductance transducer 
achieve the range and accuracy of cali 
containing the trans 
ducer excited high frequency sig 
nal placed proximate the vibrating 
surface. The variations spacing 
tween the probe and the surface cause 
After suitable detection and 
resented accurately as displacements 
andria, Va. 
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LOW-COST ELECTRONIC 
COUNTER 


measures frequencies from 
me, period 0.00001 eps ke, and 
time intervals from microsee 27.8 
hr. Model 523B counter presents direct- 
reading results seconds, milliseconds, 
frequency measurement count 

erystal stability parts per million 
mits Z-axis modulation 
scope observe time interval start-and- 


eur 
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MAGNETIK NULL INDICATOR 


The Sensitivity the Galvanometer 
any its Limitations 


The Doelcam Magnetik Null Indicator, Model 2HG-1, both null 
balance detector and linear deflection indicator. may used 
either low-level laboratory instrument where accurate null measure- 
ment important, fast measuring production test instrument 
where linear off-balance readings and ability withstand rough usage 
are essential. All around improved performance achieved use 


the unique Doelcam Second Harmonic Magnetic Converter the 
input modulator. 


Write for Bulletin 


1400 SOLDIERS FIELD ROAD 
ADIVISION MINNEAPOLIS-HONEYWELL BOSTON 35, MASSACHUSETTS 


Instruments for Measurement and Control 


Servo Motors 


BACK COVES 


PERFORMANCE 
CHARACTERISTICS 


ISOLATED INPUT: Input ore 
from chessis circult ground. 


HIGH SENSITIVITY: per divi- 
sion, 0.003 per division. 


HIGH CONVERTER FREQUENCY: 2500 cps 
Insensitive 120 cps pickup. 


LOW NOISE LEVEL: Less then 
equivalent input. 


EXCELLENT STABILITY: Zero drift less than 
1 division per hour. 


INDEPENDENT LINE VOLTAGE: 
servable drift or change In sensitivity fer 
line variations from 105 te 125 volts. 


PROPORTIONAL DEFLECTIONS: Linearity 
over full scale range Is 5%. 


POLARITY SENSITIVE: Zere-center mirror- 


scale meter for polarity sensing measure- 
ments. 


QUICK READING: Time constant less than 
1 second. 


RUGGED: Not damaged over-range 
10 volts d-c. 


LOW MAINTENANCE: Only one vacuum 
tube. moving parts meter. 


oy 


INSULATION 


RELIABILITY 


HYPOT for High 


Potential Dielectric 
Testing 
HYPOT 


variable 
conunuocusty 
e Voltage Fully 


visual indi- 


BREAK- 


from zero 
: Separat' 
Portable 
SHO 
to 10,000 
utput range? 
tive Virtually 
foolproo! 


use 


\ 
Write for 
Bulletin 


fi 


| sh ) oO . 
usl bute Peration Fully 
y 


POrtabk No ¢ 


ranking 
attery 


With 


me 
with 


POWwer SOUrCEe @ 


ranges to 50,000 
Many Models 


D.¢ Voltage 
and o 


ridge 


. 

and 
ranpes 
hm ranges 


4tstone 


> Accurate 


Write for 
Bulletin 


ASSOCIATED ARCH, 


Instruments Since 1936" 
3794 Belmont Ave., Chicago 18, 
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lop visually on an input wave 
form, shown in the figure as bright spots 
on the ignal 

instrument includes wide 
lion ol gating and display times of 
fat by controlled " anually. An auto 
matic illuminated decimal point facili 
tates interpretation. The use compact 
etched and conservative com 
ponent ratings increases both reliability 
ind portability The etched circuits are 
layed out for visibility, and 
their sectionalized de sign together with 
yreatlhy Cases ervicing Hewlett-Pack 
ard Co., 275 Page Mill Road, Palo Alto 
Calif 
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NULL INDICATOR OFFERS 
IMPROVED READABILITY 


New in. null indicator 
creased readability resulting from the 
longer dial are, numerals and 
cale illumination from all angles 
High null point sensitivity, with sharp 
ment departs from the null point, allows 


weurate observation of large amounts 


indicator 


mre? null 


of unbalance in bridge or other de 

This addition to the Medalist line i 
available three sensitivities 
with full seale current ratings 100, 


(,renier 


200 and 5OO ma, re pectively 
Manchester, N.H 
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RADIATION DETECTOR 


Radiameter especially designed 
to detect and measure potentially haz 
indous conditions where there is) ex 
posure to atom radiation of X-rays. 
unit weighs only fits into 
battery 

This device is a reliable means of 
and X-ray machines to assure safety of 
personnel, The simplicity the Radia 


meter enables plant per 


precision strip 


for electronics 
applications 


From 0.0005 0.040 
thick and 0.090 in. wide, 
these alloys are available 
special-tolerance strip: 


Beryllium Copper 
Phosphor Bronze 
Nickel Silver 

Brass 

Chromium Copper 
Stainless 17-7PH 
Invar 

Magnetic: High Nickel 


Some immediately available. 
Others rolled order 
days. Can supplied 
coils straight lengths 
with slit filed edges— 
also cadmium 


Write for Bulletin 
TODAY. 


SALES OFFICES 


New York Philadelphia 
HOG WILLIAMS J. A. RHODES 
K ey, Upper Darby, Pa 


Boston 

St. Louis 
STROKE J.A.CROWE 
Cleveland 
L.D. ALSPACH Houston 
Chicago RANDOLPH 


R.A. BURKETT SALES CO. 


Los Angeles 
KRUSEN WIRE & STEEL CO. 


WAREHOUSES 


New York 
BERYLLIUM COPPER SUPPLY CO. 
Little Falls, New Jersey 

Chicago 
PRECISION STEEL WAREHOUSE INC. 


Los Angeles 
KRUSEN WIRE & STEEL CO. 
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satisfied keep coming back! 


Packard Electric Division 
General Motors, Warren, Ohio 


Here’s lady pleased pink with new dishwasher enthusi- 
astic booster for product she can hardly wait 
tell about it, and sure-fire prospect for future appliance needs 
Chances are that Packard Electric motor has iot with 
her satisfaction, for Packard motors deliver quiet, dependable, 
long-lasting performance that’s bound please. 


For more than years, Packard Electric craftsmen have been 
building fractional horsepower motors that lead one satisfied 
customer telling another. Packard builds lot satisfaction 
into every and there’s nothing better than satisfied 
customer boost both reputation and sales. 


ay 


GM 
he, 
MOTORS 4 ; i 
ht CARD Phere ‘ (K CON ‘ 


; 


rendition 
turing facilities 
Nothelfer Winding 
Laboratories, 


specialists 
transformers 
for any custom 


requirement 


WINDING LABORATORIES, 


Box 455, Dept. 106, Trenton, New Jersey 


7 
| 


sonnel make checks with minimum 
industrial hygienist. Curtiss-Wright 
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SENSITIVE D-C VTVM 
MEASURES DOWN 
800 MICROVOLTS 


Model 200B combines the 


vh input 


operated voltmeter with 


much greater sensitivity. has input 


impedance of over ohms. a grid 
current less than amp and full 
scale accuracy within per cent. 
ment has 8 voltage ranges of 0.008, 0.02 
either polarity 

When used with accessories, the 200B 
voltages up te 20.000 volts. Other tea 
tures include excellent 
constant zero range range and 
a polarity -witch for the meter 

transistor 
tials, voltages of charged « ipaciters 
amplifiers and computers, and null 
indicator in high resistance eireuits 


Other uses include measurement of low 
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similarity all four tubing fatigue. With these alloys you also get the 


applications here. advantages high strength 
needed combination useful to-weight ratio, hardness, rigidity, 

Inco Nickel Alloy. For example, the for help selecting the alloy that 

chandelier above: electrical conductivity fits your needs, call 

plus rigidity and light weight. the Service Section. 

radar antenna lens the right: electrical And. remember. 


properties strength Nickel Alloy tubing all useful sizes from 


resistance plus brazing distributor from redrawers who 


combination electrical Nickel Company, Inc. 


ties with others such thermal 
. 67 Wall Street vew York 5, N. Y. 


non-magnetic resistance 


Aircraft fire detector’s 0.065-in. diameter Inconel 
tube encloses two Ine one | wires \ sper ial ce ramuc 


between them becomes conductive when heated 


alloy beeause withstands tempera 
tures resists vibration and shock 
niekelchromium alloy tube. almost as thin as a bis po 
couple protection tule [he Ineonel tube resists oxi 
dation, whieh might setup a heat barrier and interfere 
with accuracy of the reading. Photo courtesy of 
Argonne National Laboratory, Lemont, 


the current 
inthe wireless chandelier 
New York City’s Barbizon 
Plaza Hotel? The fixture is 
constructed of gleaming 
pattern 
tubing carries the current! 
Nickel tubing and 
rigid, loo so the chan 
delier can be slowly rotated 
from above The chandelier 
Wits designed by Richard 
and 
Price both of New 
York City 


chandelier without wires! 


three other unique designs Inco Nickel Alloy tubing 


Radar uses 
quare seamless tubing 
Monel nickelecopper alloy 
Superior Dube ( ompany 
Norristown, recommended 
Monel to Cireuut Breaker 
Company, for 


trength, corrosion resistance, 


electrical properties, and beaz 
ing 


9 i 
INOUIBY ERVICE CARD (, BACK COVE 215 


216 


one thousand, from small 


timer case control Kirk 
and all kinds metal 
Complete for fabrication of 
heet stee] hoht stratus il taint 
Send your Kirk and Blum for 
prom quotation More detailed 
ck ribineg fabrication nae perience, 


Bluin Mtge. Co 


’ 


3199 borrer Street, ¢ 9, Ohio, 


CONTRACT MANUFACTURING FACILITIES for: 


Control Desks ¢ Boiler, Turbine and Generator Control 
Panels © Power Distribution and Control! Panels 

Switch Gear Housings Cubicles Instrument 
Panels © Machine Bases © Electrical Enclosures ¢ 
Breechings Transformer Enclosures Air Ducts © 


Stacks © Weatherproof Housings © Hoppers 


current in photocells and semiconduc- 
tors. Instruments, Ine., 3868 
Carnegie Cleveland 15, Ohio. 
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JUNCTION TRANSISTOR 
CHECKER 


transistor checker 
measures significant characteris 
ties pnp npn transistors 
leakage with base grounded, collector 
open) and current gain 
it 4.5 volts on the collector. Self-con 


tained with batteries iasting over year 
in normal use, the checker is quick and 
easy to use (no warm up time). 

The meter reads pain directly show 
mg up defective units and indicating 
relative ain Pin jue ks are connected to 
the base emitter and collector 
for plugging clip leads. Alfred 
Lewis Flushing, 
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MAGNET CHARGER 
Magnet charger, Model 942, capable 


charging large alnico magnets, ce- 
ramic magnets, and other materials re- 


quiring large peak magnetizing forces 


j 

ts 
ae 
—— 
ake 


ay 


ask for alloy got Perhaps sense Nichrome foo well known 


delighted. For don't want people forget that make 
Because that’s how each the more many other resistance alloys sustained high 


sad electronic alloys quality meet other special needs. And that, 


had its beginning. highly specialized said the outset, our engineers will more 


alloys custom-made produced exactly the than delighted start afresh tomorrow devise 


new one, custom-made for you. ust 


exactly you can what you wish accomplish, 
The physical and chemical properties 


electrical resistance alloy can altered greatly 


minute difference its constituents. Often just are manufactured only 
few ounces the ton can make the difference 
. 
you 
Harris alloy: made the most precise Company 


lurgical checks and controls known the industry. NEW JERSEY 


these exclusive quality controls that have made 


One thing you can always rely any Driver- 


‘4 


BRANCHES: Chicago, Detroit, Cleveland, Louisville, 


Nichrome and the standard for over Les Angeles, 


years which all other electrical resistance The GREENING WIRE COMPANY. 
alloys are measured. Hamilton, Ontario 


*T. M. Reg. U. S. Pat. Off 
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custom panel 
meters are 


available 


lors 


| at no additior 


Time-tested and proven move 
nents, antiemagnetic shielding 
insulated zero adjustments and 
fine accuracy are familiar feature 
ol Phaostron Custom Panel Meters 


now omething new has been 


added 
COLOR-CUSTOMIZED PANELS 


Handsome harmonizing colors that 
will give touch distinction 
your equipment Send color 
swatch and will make Phao 
tron color-customi ed panels to 


match and at no extra cost! 


W ith Its accessories Model 942 Is de 
signed charge permanent magnets 
requiring 200,000 amp-turns peak 
magnetizing force for saturation. Two 
standard pulse transformers, cu- 
in. wire wound fixture, and many adap- 
ters and inserts are available charge 
bar, ring, multipole rotor, and 
permanent magnets 

Model 942 is housed in a desk type 
abinet in. wide in. long 
consumption Radio Labora 
tories Ine 


Circle No. 75, Reader Inquiry Service Cards 
preceding back cover 


Powerville 


ULTRASONIC SOLDERING 
ELECTRONIC COMPONENTS 


fluxless soldering equipment, 
originally designed for tinning alumi 
num, can also used tin silicon and 

The equipment useful the lab 
oratory, well for heavy-duty appli- 


cooling the transducer soldering 
head in order to permit continuous un 


interrupted operation for long periods 


time 

Model No. S-O-H-55-12. was ae signed 
The tips are readily 


changeable to other standard o1 a cial 
these tips can vary from 0.020 
or les \eroproyects Ine S10 Rose 
dale West Chester, 
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New Components and Materials 
Literature for the Design Engineer 
Feature Article Reprints 


Advertised Products 
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Make buy which best for you? 


You'll make out better you let 
CTC make your terminal boards. Why? 
The answer simple. 

CTC equipped produce quality 
terminal boards economically. 
two key words that sentence are 
and Here’s how 
can guarantee both 

Our swaging machines use tools 
designed ourselves that prevent cracked 
and rivets. Each 

rminal fastened securely and 
CTC terminal boards have 
“weak spots” 

finishes and coatings are applied 
smoothly There are wrinkles 
heavy deposits. terminals are 
lected from certified stock that free 
from defects. CTC guarantees the ter 
minals themselves even the thick- 
ness plating! 

The result this you are sure 
the finest terminal boards the quan 
tity you want them and price 
you duplicate you made 
them yourself. Get all the facts. Write 
for specifications and prices. You'll 


agree, you'll make out better CTC 
makes your boards. Cambridge Therm 
Corporation, 453 Ave 
Cambridge 38, Mass. the West 
Coast contact Roberts and 
Associates, Inc., 5068 West Washington 
Los Angeles 16, and Renato 
Court, Redwood City, California 


A LARGE VARIETY OF OLDER ThE 


MINALS is available ranging from the miniatur 
ized to the larger regular type Keach can be 
obtained in a of ehank lengt? ind fini 
ind coated with water dipped lacquer for 5 
tection during storage 


CAMBRIDGE THERMIONIC CORPORATION 


makers guaranteed electronic components 
custom standard 
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PRECISION 
PLASTIC 
MOLDING 


Specialists the 

Compression Molding 

Thermosetting Materials 


Write for free catalog, 
Service Users Com- 


pression Molded 


KUHN JACOB 


MOLDING TOOL CO. 
1201 Southard St., Trenton 


Represented by 


C. Ullman 
55 West 42nd St New York, N. Y 
Phone PEnn 6-0346 


Wm. A. Chalverus 
Carson Road, Princeton, N. J 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn 
Phone Bridgeport 7-4293 


Editorial Reprints 


are for pub 
the board editor 
determine which editorial 
to be made available to readers in re 
print: dorm 

Available reprints articles 
and previous issue are briefed here 


Any regular 


bers the reprints desired 
prints are desired, the rates govern 
ire indicated Remittances must ae- 
company all orders. Larger quantities 
ye ial quotation, 
Cost of 


Single Subject Re prints 


reader qualifies one copy all pages 

ngle-article re without charge Reprints 16-32 

ing correspond the numbers shown $3.75 
posteards incorporated the Reader 6.00 
Inquiry Service Cards facing back cover 7.50 12.50 
Readers should circle those num 

REPRINTS NOW AVAILABLE this reprint report, 

Arc-Quenchers for Small Circuit 

1956. ins for are interruption (217) 


application engineers select 


ing electric motors for seven com 


type of load ire discussed 
kor each. the nature of the load 

described and the t pe or type ; of 
for that particular usage are enu 


merated The applications covered 


include: Air-moving 
ippliance high-inertia loads: ma 
chine tool pump ind compre 
load busi 

“ (221) 


of the Fourth National Conference 
Electromagnetic Relays held 
The review digests 
of some of the prominent paper 
pore ented the meeting 


itured ire th ost ibli mt of 


cle m criteria through miss testing 
low-level circuit hock ind vibra 
tion (220) 


Corona Properties Insulating Mate- 
rials, June 1956, pages. Test 
result ie given and interpreted 

rived from exhaustive pro 

ram in which 26 materials were 
vestigated for their corona proper 
tie (Corona tests were related to 


inherent or intrinsic ionization of 


the naterials relative humidit 
nal water condition 
clitions thers. Included in 


Arc Suppression with Semiconductor 
Devices, June 1956, pages. Tab 
ular and graph data with design 
procedures inthe ipplic ition of 
elenium rectifiers 
are uppression (contact: protec 
tion) circuits (218) 


Machine Tool 
June 1956, 20 pages The latest 
version these standards, 

ved b the National Machine 
Builders Association March 
1956, are reprinted (219) 

May 1956. 8 Discussion. of 
the role that statistical analysis can 
reducing cost saving 
time in solving engineering prob 
lem ith research ind development 
cribed and. it olution explained 

(216) 


Selenium Rectifiers for High Tempera- 
tures, May 1956, page Review 
of work done it Battelle for the 
Signal Corps determine 
ition factors at elevated tempera 
for both onventional 
high-temperature rectifiers that also 
erved basis proposed MIL 

rating curve 215 
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Motor Noise, May 1956 


12 page Octave-band analysis ex 
plained to aid hie i equipment 
t ner complaint nos operation 

Pike THE A 


Designers working today the products 
the value Sharon Stainless Steel. The 
stainless enables them design lighter thus 
reducing weight. The resistance acid and 
weather corrosion makes the ideal material for hundreds 

applications. The everlasting beauty this 
hances the appearance any product. Its ability take 
high heats without failure still another reason why more 
products are being “made Sharon Stainless Steel” for the 
world tomorrow 


addition all popular types and finishes, Sharon can 
supply stainless with popular rolled into 
the surface the steel. Fill the coupon below and get full 
information this one complete source 

Trademark reqistered t 


y Steel Corporatic 


SHARON STEEL CORPORATION 


SHARON STEEL CORPORATION 
Sharon, Pennsylvania 
Please send Sharonart Surface Rolled Patterns in 
el brochure Galvanite booklet 
Sharon 430 Stainless Steel Folder 
| 
tior 
i DA Drs Gk Compar 
M YOR i ri PHI Rock ( 
State 
1 


with SHARON STAINLESS STEELS... 


terminal 


now 
available 
from 


Terminal strips per AN-3436,—can also furnished meet 


commercial other government standards. 


Available with studs 1-20 circuits, with studs 


Can supplied various molding compounds (commercial 
MIL specification) and with various types hardware, base 
cuts, insulating strips and bus strips meet your requirements. 


Quotation requests invited. Send for 


by the makers of 


f 


ELECTRICAL PRODUCTS 
CORPORATION 


HILL BIDE, NEW JERSEY 


Screw Type Solderiess Type 
“One-Piece” Blocks One-Piece” Blocks 


Gasaccumulator Co. (Canada) Lid 4 
IN 
CA / 12 Gower Toronto 16. Ontarie 


TINNED ARMATURE BANDING WIRE 


—Stainless Carbon Steel 


STAINLESS The many superior qualities 
PAGE Stainless Tinned Armature Banding Wire 
have made the choice leading motor manu- 
facturers. PAGE superior tinning facilitates solder- 
ing. has high tensile strength (200,000 psi and 
up) for permeability and high 
resistance for greatest efficiency. non-corro- 
sive for safety and long life. More economical than 
bronze, smaller diameter can used. 
CARBON STEEL Inexpensive tinned banding wire for 
lower-priced motors. Available three grades: and 
The high strength advantage where light weight 
must achieved. 


All above wires shipped reels 
Wire Write our Monessen, Pa., office for 
Page Steel and Wire Division 
ad 
AMERICAN CHAIN CABLE 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston 


Los Angeles, New York, Philadelphia Portland, Ore., 
San Francisco, Bridgeport, Conn 


tN 


vlere p! nowe source is an 
(214) 


Zinc Die Castings, April 1956, 
pages. Physical properties three 
metals ompared, design data pre- 
sented, case histories 
machine and electronic product 
213) 


Dielectric Properties Casting Resins, 
April 1956, pages. Tabular and 
data effects high humid 
ity dielectric properties epoxy 
and polyester compounds 
sented Naval Material Labo- 
ratory 212) 


Simplification 
April 1956, pages. Reliability 
problems dealt with five examples 
taken from diverse fields involving 
complex relay 211 


Special Purpose New Plastics, March 
1956, pages. Properties and 
plications molding compounds 
moldable sheet, elastomeric com 
pounds spec ially developed to meet 
severe performance requirements 
Included are the dially] phthalate 
resins, epoxy-molding compounds, 
arc-resistant phenolics, glass-filled 
phenolics, glass-silicones, 
bearing alloys, conductive plastics 

(207 


Components for Transistor Circuits, 
March 1956, pages. Review 
representative 
oped under the cognizance the 
Signal Corps Engineering Laborato- 
ries especially for use transistor 
circuits for military applications. 


(208) 


Adhesives Design Tools, February 
1956, pages. Applications and 
advantages adhesives the de- 
sign electrically energized equip 
Tri nt are dis« ussed, Basic proper- 
ties major classes adhesives 
are summarized, optimum combina- 
tions ot adhesives and spec ified 
surfaces are charted, selection fac- 
tors are analyzed. Applications de- 
scribed 206) 


Squirrel-Cage Induction Motors Under 
Duty-Cycle Conditions, February 
1956, pages. Formulas are de- 
rived for calculating rotor accelera- 
tion and deceleration losses well 
stator losses, then translated into 
temperature rise, which determines 
operation. Case histories also 
take load inertia into (205) 


Artwork Procedures Printed Wiring, 
January 1956, pages. analysis 
the ndence the quality 
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have taken the guesswork out using molybdenum 


cores, for Magnetics, Inc. Powder Cores are Performance-Guaranteed 
What’s more you can specify extra, Magnetics’ exclusive feature 
color-coding. Color-coding your assemblers, without special testing 


how many turns put these cores, for they are graded and coded inc. 


ing inductance before they reach you 


Bulletin P( -103 gives you detailed information, and the Powder Core 


Color-Coding Card guides your assemblers and others with production 
responsibility. Why not write for your copies today? Magnetics, Inc., Dept 
Butler, Pennsylvania. under with Western Electric 
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YOU 


COAT 


BIG! 
WHY BUY 
CONTROL 
WRONG SIZE! 


FURNAS MAGNETIC CONTROLS 
GIVE YOU CORRECT CAPACITY 
FOR THE 


many in-between sizes the Fur- 
nas starter line let you select 
the motor control that best suited SERIES SIZE 
with wasted and 
matching the starter the job you 


olfercd YE , 


the correct size starter for 


the Furnas produces 


| 
stock sizes starters the 1-100 
range than other control 
turers 
WRITE TOR BULILTIN 30) SERIES size 


BATAVIA ILLINOIS 
SALES REPRESENTATIVES ALL PRINCIPAL CITIES 


printed wiring board the 
artwork procedure for making the 
master drawings. Design consider- 
ations are discussed, 
methods for single-board, short-run 
and high-production 
described and illustrated. (209) 


Precision Potentiometers—Characteris- 
tics and Limitations, January 1956, 
pages. Review various types 
precision potentiometers; defini- 
tions and terminology. (204) 


Magnetic Amplifiers Industrial Con- 
trol Systems, Parts and II, No- 
vember and December 1955, 
pages. Describes fundamental 
terms the operation basic mag- 
netic amplifier circuits, 
ceeds explain the many auxiliary 
windings that may added 
convert the basic unit into high- 
precision regulator. 
actual regulators are given. 


Digital Computer Principles, Decem- 
ber 1955, pages. This primer 
establishes elements the binary 
number system, treats decimal 
binary conversion, 
computer definitions and symbols. 
“must” for designers control 
systems employing computer tech- 
niques and components. (203) 


System Evaluating Electronic 
Components, December 1955, 
pages. Describes systematic method 
of components selection based on 
numerical values for five attributes: 
reliability, availability, compatibil- 
ity, economy reproducibility. 
Weighting factors are assigned for 
conditions operation. (202) 


Research Progress 
1955, December 1955, pages. 
The latest article the annual 
series reports the meeting 
the Conference Electrical Insula- 
tion. The on-the-spot summary and 
interpretation highlights work done 
corona breakdown studies 
gases and liquids; silicone mate- 
rials and ferroelectrics (201) 


Nuclea: Batteries, November 1955, 
pages. Progress report from Wright 
Field the development power 
sources utilizing radioactive is topes 
energy elements. Solar batteries 
are also discussed. Commercial and 
semicommercial types offered in- 
dustry are illustrated and described. 


(233) 


Simplified Design High-Tempera- 
ture Transformers, November 
pages. Detailed procedure for 
estimating temperatures and tem- 
perature gradients power trans- 
formers for elec tronic equipment. 
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ELECTRICAL MANUFACTURING i) 


THIS 


+ 


ECONOMY 
Kellogg 
Requires practically 
routine maintenance 
less hardware 
Consumes less power 


ADAPTABILITY 
Kellogg has been 
adapted wide variety 
industrial applications. 


ENGINEERING 
HELPS 
Kellogg engineers will shou 
you how Crossbar advan- 
tages will work for you. 
Saves design time. 


Use this Business Reply Card 
send for booklet 
Kellogg Crossbar Equipment 


KELLOGG CROSSBAR 


RELAYS 
Why spend valuable engineering time designing relay tree? 
The Kellogg Crossbar equivalent bank 500 relays 
assembled, partially wired, and mounted drawer-type frame, 
all ready for your application. Whatever your switching 
operation automatic control, computing, reporting, 
sequential sampling Crossbar will save you time and 
money. get complete technical information the Crossbar, 
send the attached Business Reply Card 


No 
Postage Stamp 


Necessary 


Will Paid 


if Mailed inthe 


United States 


BUSINESS REPLY CARD 


First Class Permit No. 3677, Sec. 34.9, P. 1. & R., Chicago, Ill 


KELLOGG SWITCHBOARD SUPPLY CO. 
Monroe Street 
CHICAGO 


Attention: 
Mr, RH. Williamson 
Dept. 70-G 


ILLINOIS 


Single double wound. Single wound Single wound, Single multiple Single wound, 
volts 115 volts 220 volts (max). wound coils available volts (max), 
Multiple wound, (normally 400 ohm resistance. 
110 volts (min). volt application) Other coils available. 


CONTACT Forms A, 8, C, and D. Up to 48 combinations Forms A, B, and C. Forms A, B,C, or D Two “Form C" contacts. 
ASSEMBLY Up to 16 springs in of Forms A, B, or € Up to 10 springs 7 Springs per pile-up Rated at: | amp, non- 
each of two pile-ups. Precious metal twin in each pile-up. (max). 2 Pile-ups inductive. 115 Volts 
Twin bor dome pal- contacts available AC, 60 cps. 


ladium contacts. 


OPERATE 2 to 100 milliseconds Varies with contact 1 to 2 milliseconds (min) 


3 to 75 milliseconds Very fast 
TIME orrangement selected 50 milliseconds (max) 


milliseconds Very fast 
TIME arrangement selected 100 milliseconds (max) 


OUTSIDE 4” long 5” long (max) ee long 44,” long (max) 1%” across hold- 
DIMENSIONS wide high (max) wide wide down 
high (min) Width varies with high (max) high (min) 1%” diameter (body) 
number of pile ups used 1y¥,” high (not incl. 
terminals) 


GENERAL flexible gang relay twin 


Similar type 4000 Hermetically sealed 
and capable of fast Extremely large number contacts. Bifurcated Faster operate times in metal container. 
operation. Life contacts available stationary springs. possible, depending Highly resistant 
expectancy: over Single multiple coils Life expectancy over coil and contact shock and vibration. 
100 million operations. million operations. configuration used 

re ell | You will save design time and cut produc 
tion costs by using relays that are accurate 
rated meet your requirements 
For 56 years Kellogg, is leader of the in 


dependent telephone has been pro 
ducer and user top-quality relays. These 


years of experience are available to you in 


Kellogg Switchboard & Supply Company 
Industrial Sales Dept 

: ¢ ’ the form of true ratings on the relays of 
fered. Send attached Business Reply Card 
for full technical information 


A Division of International Telephone and Telegraph Corp 


Please send me the booklet on Kellogg Crossbar 


Please send me more information on the following relays 


K type 4000 K type 7000 FTR type | 
FIR type R FIR type M2A 


Please have my Kellogg representative call on me 


NAME 


FIRM 


Kellogg Switchboard Supply Company 


A Division of 
International Telephone and Telegraph Corp 
Sales Offices: 79 W. Monroe St. Chicago 3, III 


ADDRESS 


CITY ZONE STATE 


HERE YOUR KELLOGG RELAY 
digest facts these selected telephone-quality relays 


Charts, diagrams and nomograph 
are used. For power outputs 
kva, voltages kilovolts, fre- 
quencies from 2500 cps; at- 
mospheric pressure low 1.32 
in. mercury (70,000 altitude) 
and temperatures 200 (232) 


Multiple Reprints 


Multipie Reprints (reprints com- 
pendiums into which are combined 
several separate articles the same 
related subjects) are available 
the prices indicated each 
listing. Orders must accompanied 
remittances. Large quantities, 
special quotations, 
MANUFACTURING, 1250 Sixth 
Avenue, New York 20, N.Y. 


Electrical Insulation and Dielectrics— 
1955. (Problems-Materials-Applica- 
the most important articles selected 
from recent issues 
MANUFACTURING. This volume pro 
vides the engineer not only with 
significant but with current desigu 
epoxy casting resins, radiation ef- 
fects dielectrics, fluorocarbons, 
results special evaluation 
grams, among other subjects. $3.00 


Printed Circuits, pages. New mul- 
tiple reprint, issued May 1956, su- 
persedes earlier reprint under same 
title. Subjects covered the ar- 
ticles taken from outstanding arti- 
cles appearing 1954, 1955 and 
1956 include printed tech 
niques, artwork procedures, auto 


eee 


matic assembly components 


printed circuit boards, manufacture 
of 


printed resistors and capacitors 


ind selection of components for 


printed circuits use $2.50 


P 


actical Circuits for Grid Control 
of five articles by P. H. Chin and E. 
Kk. Mover appearing January to 
May 1956, summarizing all that 
known about thyratron 
circuits, Coverage includes on-off 
control with both a-c and d-c plate 
voltages; bridge-type circuits with 
both linear and non-linear elements; 
pha e-shifted a-c signals the con- 
variable; plus d-c 
the two-vector method; effects 
id-circint parameters on thyratron 


E pe iking transformers 


The diminutive Fascostat, manufactured 
Fasco Industries, Inc., used one its 
application motor protector shaded 
pole motors for air conditioning equipment, 
furnaces, etc. Normally closed, the thermo- 
stat calibrated open when unusual 
condition causes the motor overheat. 
course, the Fascostat dependent its 
Chace Thermostatic Bimetal element for 


positive operation and continued accuracy. 


Here’s how works: the current carried 
the spring arm (A) through normally 
closed contacts. Adjacent the spring 
the Chace Thermostatic Bimetal element 
(B). When the motor overheats above 235 
plus minus the thermostatic bimetal 
deflects against the spring, opening the 
contacts and breaking the circuit. The 
motor begins cool until the bimetal closes 
the contacts. This cycle will repeat until the 


fault corrected. 


A Product of 


Rochester, NY 


Chace Thermostatic Bimetal manufactured types, strip, coil 


completed elements fabricated your your device 


actuated by temperature change, write for our new 


1 booklet, 


Applications Chace Thermostatic containing 


interesting uses bimetal, formulas, caleulations and other engineering 


THERMOSTA 
ACTUATES 


TYPE 


Type 0810 
has been used widely gun fire 
control, radar navigation and radio tuning 
Versatile and efficient, features immediate 
response minimum input signal, The ar- 
mature is designed for continuous excitation 
a 28 ohm series resistor. The field has two 
10,000 olim sections: one for CW and the 
other for CCW rotation. Full rated motor 
output obtained ma. differential. 


SPECIFICATIONS: Rating 0.3 
6500 R.PLM., .002 Diameter: 15s"; 
rent 0.4 amp; Duty Cycle: 4 reversals per 
minute: Alutude: 50,000 feet; Amb. ‘Tem- 
perature 65°C, to 72°C Designed to 
mect Mil Spccs. 


and the application interphase 
transformer windings multiple 
rectifier systems. $2.00 


Servo Series, pages. collection 
five articles servo engineer- 
teacher Ira Ritow, appearing Feb- 
ruary June 1956, summarizing 
the fundamentals servomecha- 
nism design. The series intended 
for the non-servo engineer and 
avoids totally the use 
complex math and obscure termi- 
nology. Yet, the series complete 
enough permit the reader de- 
sign and analyze simple servo. 
Coverage includes how and why 
servos work; servo terms and spec- 
ifications; selection components; 
linear and non-linear servo 
linear analysis; impact-momentum 
analysis; and the phase plane meth- 
servo analysis. $1.50 


Multiple Reprints Quantity Prices 

Since handling expenses signifi- 
cant cost element the distribution 
these Multiple Reprints, grouping 
savings cost per copy. For single 
shipments one address, orders 
accompanied remittance, the fol- 
lowing prices per copy apply: 


Quantity 
Title 


Electrical Insulation and 
Dielectrics—1955 2.2 
Servo System Design 1.2 
Printed Circuits 
Thyratrons 


Prices given above include shipping 
charges. Make checks payable The 
Gage Publishing Company, 1250 Sixth 


Ave., New York 20, N.Y. 


Production 


multitude coils 
for multitude 
ing coils Dano 
keeping 
today’s changing coil 
needs. “Keep ‘em 
coming” the Dano 
motto, and you can 
sure every coil 
precision made 
your exact specifica 
tions. From design 
engineer the pur- 
chasing agent 
Dano perfect 
“lifeline” produc- 


CALL WRITE 
TODAY, and 
quote will 
the way. 


Bobbin Coils 
Form Wound Coils 


Paper Section Coils 


return cards are provided 

HOLTZER-CABOT MOTOR DIVISION preceding back cover con- Cotton Interweave 

PNEUMATIC CO., INC. Coils 

venience the reader obtaining 

125 Amory Street, Boston 19, Mass ich 

further information Coils for High Tem- 

i GENTLEMEN Please send me data sheets on perature Applications 

i the Holtzer Cabot Type RBUS-0810 servo motor 

[ | Please have representative call Encapsulated Coils — 

date) New Components and Materials either Polyester 

Literature for the Design Engineer Epoxy Resins 

Feature Article Reprints Also TRANSFORMERS MADETO ORDEF 
Company - = 

Advertised Products 

THE DANO ELECTRIC CO. 

93 MAIN ST.. WINSTED, CONN 

1 City Zone State a 
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1.85 

1.00 


INDUSTRIAL 
LAMINATES 


with superior properties and 
ease fabrication 


they can 


General Electric TEXTOLITE offers more than 
fifty grades industrial laminates designed meet 
the varied requirements and electronic 
manufacturers. 


Available the form sheets, rods 
G-E TEXTOLITE industrial laminates are uniform 
color and appearance, and offer excellent electrical 
and mechanical properties. They consistently exceed 


NEMA 


PLATED 


your present product, product the drawing 
board today, there doubt application for 
versatile, economical TEXTOLITE industrial 
laminate. specialist from G-E Technical Service 
will glad help you select the proper laminate 
for your application, For complete technical data, 
send the coupon today, 


Electric Company 
When the properties have right Laminated and Insulating Products Department 
Section EML-76, Coshocton, Ohio 
| Please send me complete technical data on GE Textolite”® | 
Progress Our Most Product industrial laminates for reference file 
4 NAME | 
G-E Textolite" Laminated Sheets, Rods & Tubes | TITLE | 
Irrathene Irradiated Polyethylene * Silicone Insulation | STREET 
Mica & Mica Mat Insulation * Insulating Varnishes | ; 
Varnished Cloth Tapes Sealing Filling Compounds ITY ZONE STATE 

READER INQUIRY SERVICE CARD PRECEDING BACK COVE 


TURNED 
= 
DRILLED 


generators 


for accurate speed 
indications and rate 


control applications 


volts per 1000 rpm 
within plus minus 0.5% 


linearity over the operating range with 
very low slot and commutator ripple 
tach generators are avail 
ible three different frame sizes with 
maximum rated outputs up to /O000 rpm 


! load 


applications include controlling 
antiskid circuits for wheel braking 

surface control systems guided mis 
siles indication film speed rate 
cameras and rpm indication 
speed drives industrial 
machines, processing equipment and 
similar units. Many varia 
Barber-Colman tach generators 
are available for special applications 


Send for tree technical bulletin 


The complete 


line 
4 “te 5 a 
Barber-Colman 
d-c motors 


includes both permanent magnet 
and split series type ‘ im various 
mountings and speeds with outputs up 
1/10 hp. Ideally power 
electro-mechanical actuators, 
and programming devices. Also avail 
able with gearheads blowers for spe 
cial applications, Whatever your prob 
lem involving small d-c 
Barber-Colman Company engineers help 
you find the solution. Write for free 


Catalog F-4544-3 


Company 
Dept. G, 1403 Rock Street, Rockford, Illinois 
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Literature for the Design Engineer 


listings literature just off the 


including catalogs 


manuals and other reference 


designed-in use electrically energized end products. 


INTERFERENCE MEASURING 
interference and field intensity measur 
ing equipment described 4-page 
use in interference surveys to determine 
the souree and magnitude of radiated 
ind conducted interference at any fre 


Circle N 121, Reader Inquiry Service Cards 
preceding back cover 


SLIP ASSEMBLIES ring 
brush ind brush holder 
emblies are illustrated Bulletin 
2056. These components are custom 
built for particular applications. Supe 
rior Carbon Products, 


Circle No. 122, Reader Inquiry Service Cards 
preceding back cover 


ELECTRONIC TRANSFORMERS Low 


level power com 
ponents and toroidal coils for wave 
fillers are among many items shown and 


cribed in atalog rR \| oom 
cluded are transformers for 
prospecting combined plate 
ind filament transformers and chokes 
Transformer Corp 


Circle No. 123, Reader Inquiry Service Cards 
preceding back cover 


titled The Whis and Wherefore ol 
{ O-pape folder explains the basic 


theory and ition of a contactless 
control system 
vitching circuits a logic elements to 


perform the functions of AND. OR 
NOT and Memory for machine control 
Westinghouse Corp 


Circle No. 124, Reader Inquiry Service Card 
preceding back cover 


SUBMINIATURE SWITCHES Sixteen 


variety of subminiature limit: switches 
emblies, and pushbut 
ton assemblies. Included 


Iy pe covered are several special tv pes 


toggle switch assemblies 
Micro Switch Minneapolis-Honey- 
well Regulator 


Circle No. 125, Reader Inquiry Service Cards 
preceding back cover 


SILICONE VARNISH 
pro 
vides detailed property data R-620 
silicone resin impregnating varnish for 
duty operating conditions. Application 
methods are Silicones 
Union Carbide and Carbon Corp 


Circle No 126, Reader Inquiry Service Cards 
preceding bock cover 


TAPE-WOUND MAGNETIC CORES 
Characteristics and applications 
Mag tape-wound magnetic bobbin cores 
widths, thicknesses and bobbin sizes are 
listed for standard cores Molyper 
and Electronic Instru 
ments Burroughs Corp 


Circle No. 127, Reader Inquiry Service Cards 
preceding back cover 


connectors are designed for miniature 
equipment and components requiring 
rack and panel chassis construction 
the radio, aviation, automa 
tion and other Bul 
connectors, and standard 
and variations. Cannon 
trie Go 


Circle No. 128, Reader Inquiry Service Cards 
preceding back cover 


MAGNET MOTOR STARTER 
new features have 
type terminals, exclusive 
coil insulation are characteristics the 
unit deseribed 4-page Bulletin 
Inc 


Circle No. 129, Reader Inquiry Service Cards 
preceding back cover 


for equipment designed handle acids 


corrosives solvents ind vases ire ce 


BARBER 


Accopac fiber gasket 


seals tightly under low flange loads 


COMPRESSIBILITY 


i by load-compre sion Curve 


material that becomes impervious both liquids and 
flange pressures low psi. This fiber-cork 
rubber composition does excellent sealing job 
weight metal assemblies 


conforms normal surface irregularities tamped 


unusual fiber material will not shrink dry 
alternately wet and dry ation 


Armstrong write 
Cork Company, 7007 
Street. Lancaster, Penn 


= {fesse 
| 
thi compre ibility illow gasket to con x 
4 form to surface irregularitic ind form a tight seal XS e 


means savings gear 
costs 90% 


Our many years pioneering and successful 
production Nylon Gears, plus new reduced 
charges, can now make even greater econ- 
omies for you the use Nylon Gears. With 
the great variety molds now possible, Nylon 
should not only considered economy 
measure but the answer many problems 
where compact design necessary. Nylon 
Gears are quiet, durable, efficient and need less 
lubrication they mate perfectly with metal 
Let our engineers with more than decade 
gear experience show you how Nylon Gears 
can you money let consider your gear 
problems during the design process—send 
prints specs for prompt estimates. 
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TIMER RELAY 


that eliminates 
controlled timing 

problems 


false contacts 
Non sticking 

Practically 
Low cost timer 


DE-ENERGIZED 


14 

See telept ne directory for | a! distributor or write 
DURAKOOL, INC. 
ELKHART, INDIANA, send 


700 WESTON RI TORONTO 9 ANADA 


GEAR 


Bulletin These units 
have sealing members Teflon 
insure positive resistance all chem- 
ical attack. Crane Packing Co. 


Circle No. 130, Reader Inquiry Service Cards 
preceding back cover 


LOW-TEMPERATURE 
the uses Cerro alloys, described 

4-page folder, fall into four main 
classifications: design, and 
model reproduction, punch and die part 
anchorage and holding work-piec es of 
thin irregular section. Cerro 
Pasco Corp. 


Circle No. 131, Reader Inquiry Service Cards 
preceding back cover 


SEALED THERMOSTATS 
design and manufacture give these 
thermostats outstanding performance 
characteristics. Bulletin 3009 
includes description features, 
mounts and design data 
sealed-in-glass units. Instru- 
ment Div., Thomas Edison, 
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page Catalog 877 show size ranges and 
specifications for Unbrako socket head 
cap serews and other types fasteners 
regular, giant and 
drawings clarify across 
flat dimensions, and new kit socket 
Pressed Steel Co. 
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EPOXY 
seribes application methods for room 
Included are additional data 
heat-curing and various factors, such 
pot life. Rubber Asbestos Corp 
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MINIATURE BALL 
mendations on the selection and ap- 
catalog describing prod- 
uct research and 
tories, well its production, testing 
and inspection facilities. Text and illus- 
bearing types and dimensional specifi- 
cations. Useful reference tables and 
graphs are included. New Departure 
Division General Motors Corp 
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SILICONE RUBBER 
plete specifications available silicone 
compounds—as well data 
properties and characteristics 
cone rubber—are detailed 
trated §-page bulletin Range of sheet 
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NERGIZED 


at Pennsylvania Transformer Company —is 


Suppose you were building 
trical distribution transformers. The 
wiring material you pick for the 
coil leads would have to: 

Retain its high dielectric strength 
despite permanent immersion 
hot transformer oil con- 
the oil). 

Withstand heat soldering the 
coil wire. 

flexible, permitting sharp 
bends during assembly without 
cracking. 

Strip easily for connections. 
Pennsylvania Transformer Com- 


pany Canonsburg, Pennsylvania 


Synthinol 
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Ability to withstand heat of soldering without affect 
i adjacent insulation—as in the above producti« 


Division Electric, gets 
all these characteristics from Rome 
why they use 


for the high voltage tap and line 


principal requirement for transformer coil leads. Th 
mn coil to which the connection is being made is for 
a 25 kva Pole Star distribution transformer 


leads most sizes Pole Star dis- 
tribution transformers. 

For the designer and manufac 
turer electrical this 
points moral. Where operating 
conditions threaten circuit 
equaled resistance moisture, 
TOSIVE i ids chemicals and fumes 
oils and cutting solvents 

Important industry approvals 
point the usefulness this 


Costs Less 
Buy the Best 


BACK (oO 


far transformer must 

withstand sharp bend 
ing during assembly, and 

also permanent immersion in 

hot transformer oil during opera 


tion of the unit. That's why 
high voltage tap and line leads o 
thi md most other Pole tar 


transformers made hy Pennsylt 
Transformer Company, are wir 
with Rome Synthinol® 901 


Are your wiring requirements this rugged 


the National Electrical Code. 
approval appliance lead wire for 
AWG and for 105°C. 
No. through No. Con 
forms standards the National 
Machine Tool Builders Association 

This om 


more 


wiring material resists 
physical hazards than any 
other. invite you this 
claim for yourself, your own labo 
formation Bulletin Write 
for 


ratory plant 
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With years leadership the vital field 

missile research and development, Northrop Aircraft 
offers unusual opportunities for advancement the 
listed below. Where better could you be, 
and grow, than with pioneer? interesting 
position for you in one of the following groups 


Guidance and Controls, encompassing research and 
development advance automatic guidance and flight 
control systems for both missiles and piloted aircraft 
Specific areas development include: radio and radar 
systems, flight control systems, inertial guidance 
systems, instrument servo systems, digital computer 
and magnetic tape recording systems, airborne analog 
computer systems, optical and mechanical systems, 

and systems test and analyzer equipment. Within these 
areas activities include: original circuit development, 
electronic and electro-mechanical design, laboratory 
and field evaluation systems under development, and 
reliability analysis both system and component level 


Flight Test Engineering Section, plans 

the missile test programs and establishes test data 
requirements support the programs. The data 
requirements are predicated the test information 
required the Engineering analytical and design groups 
develop and demonstrate the final missile design 

and are the basis from which the instrumentation 


requirements are formulated 


The analysis work performed consists aerodynamic, 
missile systems, dynamics, flight control, propulsion and 
guidance evaluation. The Flight Test Engineering 

Section also responsible for the field test program 
the ground support equipment required for the missile 


Flight Test Instrumentation Section, which includes 
Systems Engineering Group responsible for the system 
design concept; Development Laboratory where 
electronic and electro-mechanical systems and 
components are developed; Instrumentation Design 
Group for the detail design test instrumentation 
components and systems; Mechanic Laboratory where 
the instrumentation hardware fabricated; and 
Calibration and Test Group where the various instru 
mentation items and systems are calibrated and tested 


There are now number openings available for 
engineers each these groups all experience levels 


you qualify for any these challenging opportunities, 


invite you contact Engineering Industrial 
Relations, Plant Gate 3B, Broadway Prairie, 
Northrop Aircraft, Inc., Hawthorne, California; write 
Manager Engineering Industrial Relations, Northrop 


Aircraft, Inc., 1018 East Broadway, Hawthorne, Calif 


NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 


Producers of Scorpion F-89 Long-Range Interceptors 


and Snark SM-62 Intercontinental Missiles 


“iZes 18 Piven and dimensions ol avail 


able extruded silicone rubber tubing 
and Other products 
fabric. 
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MINIATURIZED GEAR TRAIN DESIGN 
Aim illustrated 8-page pamphlet 


simplify design miniature gear 


trains presenting basic information 


necessary establish company stand- 


ard for miniature 


Point 


ear trains. 
gear train design and production 


lems only stand 


ardization the gears but other 
components the train well. Wash 


Machine and Tool Works, 
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ington 


METER-RELAYS meters 
with built-in relay contacts are covered 
W-page Catalog 4A. A-c ranges 
can supplied from 0-5 microamp 
0-500 


Indic ating 


Assembly Products. Ine. 
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volts 


prehensive report on the development 
this material for use power, 
and process industries given 
num bronze provides high tensile prop 
erties and weight savings many 
plications. The International Nickel 
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FERRITE CORED INDUCTORS 
stock units are available RETMA 
values with tolerances 


lustrated bulletin which includes tables 
of characteristics Aladdin Radio In 
dustries, Ine 
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VARIABLE-SPEED TRANSMISSION 
Positive and accurate speed control are 
MDD 
which are illus 
Bulletin No. 150-B. Output 
and selection 
structions are Control 
Airplane 
orp 


outstanding features of Specon 


trated in 

ratings are 
Speed 


Engine and 
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COMPONENTS FOR ELECTROMECHAN- 
Rack 


panels, cabinets and meter cases are 


relays 


the products listed Catalog 


No. 1256 Plugs jacks test leads and a 
wide variety of switches are also ob 
Other company products 


clude dial plates, terminal and 


— 


Smaller but stronger blanket wiring 
the pay-off with Fortisan rayon cores 


Electric blankets, like hearing aids and telephone wires, need core for 
tinsel conductors that’s extra-strong, extra-flexible and extra-stretch- 
resistant. 


other words, they need Celanese Fortisan core. This new fiber 
saponified acetate supplies these more! Look these key 
features, every one highlighting the superb versatility engineered into 
this man-made fiber Celanese: 


Remarkable strength Dimensional stability 
Low conductivity Washability 
Non-corrosiveness 


These features explain why Fortisan lets you reduce tinsel conductor 
wire diameter while actually boosting wire strength and flexibility. They 
also make Fortisan easier process than other fibers lacking its strength, 
uniformity, and stretch resistance. And its low thermal reactivity keeps 
Fortisan stable through production and use—even high temperatures. 


Next time, specify Fortisan-core wiring for unequalled strength, light- 
ness and compactness. like know more about this exceptional 
fiber, write Celanese Corporation America, Industrial Sales Dept., 
Textile Division, Charlotte, Branch offices: 180 Madison Ave., New 
York 16; Pilgrim Sq. Bldg., Overwood Rd. Market St., Akron 13, 


fibers tor industry 


; 
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VERSATILITY 


BONDING...OR COATING 


Wood particles are 
bonded into durable board 
and molded product 


with Durez resin 


In electronics, resins in 
dip compounds form 


tough, dust-proot 
heat-resistant coatings. / 
%, 
COLD 
braking generates heat 


but the resin bond in AY 4 


preve nit 
fading adds wear 


In refrigerator imsulatnon 
a protective bond of resin 
safeguards batt from moist 


Resins are used wi 


bber stocks and adhesives 


to add reinforcement and 
wearing q saline 


for excepuonally 
high shock resistance 
molding materials are 


ided with Durez resin 


ways which business profiting 


Durez phenolic Their 
insulation, toughness, and resistance 


« IY St benefits to extremes of temperature and humidity, and 
attack many acids and mild alkalies hold 


your wide promise for into profitable 


new uses. your product processes call for 


impregnants, bonds, coatings, reinforcing 
agents, may able help Our experi 


ence leaders the development and produc- 


Phenolic Plastics that fit 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 
1307 Waick Road, North Tonawanda, N.Y. 
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tube shields. Hardware, couplings, and 
other products for electrical and 
tronic units and equipment are also de 
ica. 
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formance characteristics Sanders 
sociates gyros are listed detail 
Bulletin SA78-3. These units have ap- 
plication guided missiles, 
antenna stabilization, fire control, 
The United States Time Corp. 
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ELECTRIC BRAKES AND CLUTCHES 
Fight page bulletin includes complete 
brakes, clutches and clut h-brakes; fhp 
electric clutches and 
clutch couplings and 
power electric brakes clutches 
Warner Electric Brake Clutch 
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STEEL BAR 
tigue-Proof, bar stock that gives high 
strength without heat treating, de- 
illustrated brochure. The 
material easy machine, resists 
wear and helps overcome fatigue. 
Salle Steel Co. 
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MAGNETIC TAPES—Important physi 
cal and magnetic properties 
“Scotch” brand magnetic and 
films are covered 12-page technical 
data booklet complete with 
backing thickness, ultimate tensile 
strength, vield strength, elongation 
break, and other data, including mag 
properties. Minnesota Mining and 
Manufacturing 
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LUBRICATING DEVICES; SHAFT SEALS 

Sixteen-page catalog designed 
facilitate selection lubricating dev- 
ices and shaft seals. 
information such products 
hole covers, oil cups, bottle oilers, 
multiple oilers, oil gages and grease 
cups. Shaft seals have been designed 
meet rotating shaft-seal problems 
Gits Bros. Mfg. Co. 
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ELECTRONIC COMPUTER AP- 
PLICATIONS How simulation can 
solve variety design engineering 
problems pointed out Data File 
121, 4page simplified discussion, en- 
titled “An Introduction the Applica- 
tion Electronic Analog Computers.” 
The Data File reprint article 
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Pat Guliano, Design Engineer the Liston-Becker plant, Beckman Instruments, Inc., 


Springdale, Conn., gives some 


“Many the gases examined our infrared an- 
alyzers are use Crouse-Hinds explosion- 
proof Condulets built-in feature our highly 
sensitive instruments —to protect chemical 
dustrial plants, medical and experimental laboratories, 
and many other users, against explosions. 


“We have settled upon 
proof Condulet equipment for many reasons: 

“First, course, the universal acceptance 
explosion-proof Condulets safety men everywhere. 


Our distributors have the 
facts. contact Crouse- 
Hinds Office below. 


anati Cleveland Dollas Denver Detrot Houston 
Peul Sanfrencisco Seattle Tulsa Washington RESIDENT PEPRESENTATIVES 
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City Low Angeles Milwoukese New Orie 


Albeny Botton Rouge Charlotte 


There Jarge assortment standard and special 
housings. like the simplified construction which 
provides easy access and plenty room for repairs and 

alterations. know our customers like it, too.” 


There are more than 15,000 items listed the Con- 
dulet Catalog: conduit fittings, plugs and receptacles, 
motor controls, lighting fixtures, switches, hundreds 
others, both explosion-proof and conventional. Make 
your selections with confidence. You get the best when 
you get Condulets 


CROUSE-HINDS company 


Main Office and Factory: Syracuse, 
Crouse-Hinds Company Canada, Ltd.: Toronto, Ont. 


New You Philadelphia Pittsburgh Portland, Ove 


Leute 
pus Reoding. Va Richmond, Vo 
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MEAT POTATO RELAYS 


high that or ultra omething else in 
a relay you are to be envied, not 
scorned, Then you should assured 
that Sigm amake just plain relays too 
They're not really “plain”, but well 
designed for certain jobs 
perform commendably don't 


have wrap around wind hvie | Is and 


back up light _ but they get you there 


and the y bring you back 


was time when four just such 
relays (Types and 41) were 
the basic Sigma lines. Now, course, 
there are sixteen these basics and 
some them are super-sensitive, 
perhaps significant that the old stand 


bys are still best sellers 


Here they are, and for sale: 


Sigma Series 4 

GENERAL PURPOSE eee 


sign. SPOT. High reliability 


Medium priced 20.50 mw sen 
sitivity. Switcher up to 2 amps 
es 5 VA for 


All four relays are available in a wide 
variety of mounting enclosures, Catalog 


on request 


Sigma Series 5 


VERY SENSITIVE 
HIGH STABILITY 


Withstands aircroft 
bration on inputs as low 
sS mw ndamaged by 

J y shocks. Sensitivity range 


. Sigma Series 41 


SENSITIVE 


COSTA 
PDT shoded pole 
' y 
er ty 10 
ys up to Somps 
Vollage operated, current operated 
16-4 cycle versions; also [ 
and high speed keying types 


SIGMA INSTRUMENTS, 


0 Pearl Street, So Braintree, Boston 85, Massachusetts 
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presented the National Conference 
on Industrial Hydraulics last Fall 
Berkeley Div. Beckman 
Inc. 
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INDUSTRIAL SLEEVE 
tric motor and bear 
ings are listed detail 
pocket-size Catalog 56. The 
tion the publication has cross index 


equipment manufacturers’ numbers 


against Johnson numbers. Also in 
cluded are data Ledaloyl and gra- 


pages sleeve bearing design practice 
Johnson Bronze Co. 
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CAPACITORS Performance ratings 


dimensional data and applications 
formation for subminiature electrolytic 
capacitors are 32-page Cat 
alog 656. Included are tubular, twist 
prong, screw-neck and plug-in electroly 
ties and eapacitors for sper ial appli a 
Types for transistorized circuits 
are also Condenser 
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FASTENING com 
plete line Driv-Lok grooved fasteners 
extensive line pins well studs 
and precision dowels 


Lok Pin 
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FRACTIONAL-HP DRIVES 
Spede drives are discussed 8-page 
Bulletin FAS Outstanding features 
cussed, and capacity the units 
tabulated. Optional features are noted 
ind how speed control accomplished 
Mig. 


Circle No. 152, Reader Inquiry Service Cards 
preceding back cover 


ELECTRICAL types 
and rubber tapes are discussed 
Outstanding advantages the mate 
rials are and features are 
deseribed Johns Manville Duarte hy Brand 
Dis 


Circle No. 153, Reader Inquiry Service Cards 
preceding back cover 


ELECTRICAL CONTACTS 


characteristics ind ipplic ations are 


page well-illustrated 
booklet, “Electrical Silver 


piven in i 


palladium and gold are the 
metals discussed, and there are tables 


dimensions for rivets and 


LEC TRICA ANT FACT 


ik 

Sigma Series 1.40 mw, bosic standord 


Scientist box Sanford-Bennett High-H-Permeameter 
measures hysteresis loop Indox ceramic magnet. 


How temperature affects magnets 


interview with Dr. Rudolf Tenzer, scientist, 
The Indiana Steel Products Company 


BECAUSE PERMANENT MAGNET Answer: Proper measuring technique 
remanence changes, from varying will evaluate the non-reversible varia 
temperatures, often necessitate corrections, tions as well as the reversible variation 


allowances, Dr. Tenzer 


undertook series studies the subject Question: Are non-reversible variation 


permanent changes the remanence 


magnet? 


Some the data used him answering 
the questions posed below resulted from 
work sponsored the Wright Air Develop- 
ment Center the U.S. Air Reprint 


Answer: Non-reversible variations are 
of an article by Dr. Tenzer on the subject 


are available writing The Indiana Steel 
restored remagnetizing. This effect 
Products ¢ 0., Le pl. B-7, if alparai 0, Ind. 
not the same as irreversible metallurgical 


changes which prevent restoration ini 
Question: How does the remanence 


permanent magnets vary with tempera- 
ture? 


tial remanence remagnetizing. 


Question: What are reversible variation 


i ‘ 
In remanence: 
Answer: Normally, remanence 


with increase be- 

coming zero the Curie point, where all Answer: When magnet has been stabi 

ferromagnetic properties vanish. lized for certain temperature range, 
remanence variations within this tempera 

Question: Does change temperature ture range are reversible 

result permanent change rema- 

nence? 


Answer: Not necessarily. Investigation 
which have conducted show that THE INDIANA STEEL PRODUCTS COMPANY 
temperature effects on ferromagnetic VALPARAISO, INDIANA 
materials reveal both non-reversible and 
reversible variation 

WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS 
Question: Can the result these influ 
ences evaluated? 
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Question: How are magnets stabilized 
for given temperature range? 


Answer: The magnet exposed re- 
peated temperature cycling over given 
range until the non-reversible variation 
becomes zero and remanence room 
temperature remains the same for each 


additional cycle. 


Question: Can the amount 
variation with temperature predicted? 


Answer: experiments this field 
have produced quantitative results whieh 
can used predicting both the reversi 
ble and the non-reversible variations 
remanence resulting from temperature 


change. 


Question: Over what temperature range 
can these measurements applied? 


Answer: initial work this field 
been out the temperature range 
from 60°C to 350°C. 


Indiana expands research 


and production facilities 


Currently under construction Valpa 
raiso, Ind., half-million dollar addi 
tion to the main plant of The Indiana 
Steel Products Co, The new strueture will 
provide facilities for expanded research 
magnetic materials, and inereased produc 


ono 1doOX Ceramic permanent mayne 


Magnets’’ protect Bossie 
from stomach-aches 


Cows often consume nails, staples and 
order called “hardware pre 
vent it, you can feed Bossie an Indiana 
“Cattle The remains 
her first stomach, gathering the stra 
metal. This keeps from passing 
other stomachs (she has four, you know 


where can cause great distre 


PERMANENT 


9 49 


button- and serew type contacts Baker 
2 Circle No. 154, Reader Inquiry Service Cards 
preceding back cover 


EXPLOSION-PROOF 


ratings for use hazardous locations 
y ' Circle No. 155, Reader Inquiry Service Cards 
preceding back cover 


POWER TRANSMISSION EQUIPMENT 

full line flexible couplings, vari- 
able-speed pulleys and transmissions, 
universal joints and motor bases 
described 12-page Bulletin 1200. In- 
horsepower ratings, sizes 


Lovejoy Flexible Coupling Co. 
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GEARMOTORS dripproof, 
totally enclosed and explosion-proof en- 
closures, line gearmotors, described 
4page bulletin, made single 
or polyphase models: 25, 50 or 60 
eycles; 110, 220 or 440 volts. All motors 
are standard NEMA frames. The 


output shaft can mounted any one 


four positions and can easily 


won't crack craze changed. Giant Ine. 
or lose its 8,000 volt — Circle No Cards 


dielectric strength! 
application thermocouples and radia- 
tion detectors are discussed Bulletin 
Where requirements call for insulation that can Included tandard thermo 
iK¢ in exing, creasing, pounding with temperatures expressed on the 
and twisting, without cracking, crazing loss dielec- International Temperature 
tric strength specify Resinite Vinyl Glass. This 1948. Wheelco Instruments Barber- 
superior vinyl impregnated Fiberglas® Colman Co. 
f a Circle No. 158, Reader Inquiry Service Cards 
passes all NEMA standards and offers these many preceding back cover 


advantages 


WIREWOUND B-5 


8,000 volt minimum dielec wicking contains characteristics 
8000) and insulated wirewound resistors. Matched 
Excellent chemical and oil Sizes #24 pair units combined series parallel 
resistance special order are also shown. International Resistance 
abrasion and cut Eleven colors Co. 
through resistance Priced comparably ordinary Circle No. 159, Reader Inquiry Service Cards 
c preceding back cover 
For operation from cotton rayon base insula- 
(20 hours) lations 
ROTARY LIMIT fea 
Call your Resinite representative write for samples tures and engineering data new 
and performance data. Test Resinite Vinyl Glass rotating limit switch are presented 
your own lab and prove its vast Bulletin 5605. The switch has heavy- 
*Reg. TM-Owens-Corning Fiberglas Corp duty pilot ratings up to 180 volts 


Wiring illustrations and list prices are 
included. Furnas Co. 
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TACHOMETER GENERATORS Three 


maximum rated outputs 7000 rpm 


| SPECIALISTS VINYL SCEEVING AND TUBING FOR THE AIRCRAST, ELECTRONICS, ELECTRICAL AND PHARMACEUTICAL FIELDS or 100 volts, whichever occurs first, 
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This was all but written 
Clare customer. 

Here the story told it: 

shopped around for relays for 
continuous-duty, high-speed 

switching Clare engineers 

recommended Type Mercury- 

Wetted Contact Relays. They said 

they were ideal for this applica- 

tion. thought so, too; but they 

cost little more than some 
other relays, and thought 
couldn’t afford use them. 
thought the extra cost, multiplied 
the large number relays 
machine, would run price 
too high. built model with 
cheaper relays. just few weeks 
the relays wore out. knew that 
Clare Type relays would last 
for years under the same condi- 
tions, and didn’t take long 
then decide that couldn’t af- 
ford not use 


Ask yourself whether you, too, don’t have jobs 
for which other relay good enough. 
Consider that the life Clare Mercury- 
Wetted Contact Relay measured billions 
maintenance-free operations. Compare the 
cost per flawless operation with that other 
relays: this the crux the matter—a vital, 
basic point. 

The price very reasonable, and delivery 
quick—one seven weeks, depending the 
particular assembly desired and the size 
the order. 


FOR COMPLETE INFORMATION CLARE Mercury-Wetted 
Contact Relays for single multiple circuits contact 
your nearest CLARE representative address: 
Clare Co., 3101 Pratt Blvd., Chicago 45, 
Canada: Clare Co., 659 Bayview Avenue, 
Toronto 17. Cable address: CLARELAY. 
Send for CLARE Sales Engineering Bulletins Nos. 120 and 122 


FIRST the industrial 


/ 
/ 


new type plug contact for electric 
connection 
even in old or worn outlets. 

prong unique bowed design that 
presses outward against the recep 
tacle contacts maintain firm 
electrical connection. ineor 
porates 
loop at the end which holds the con 
tact securely the receptu le. Thi 
combination provides hold 
ing power, eliminates 
connect, and prevents the partial 
dislodgement that causes overheat 
ing worn outlet: new 
contacts will not damage the 


For full information this new 
development plug design, write 
Accessory Equipment Department, 
General Electric Company, Bridgeport 
Connecticut. 


GENERAL ELECTRIC 


242 
ate 


are described 4-page catalog F-4344 
These generators are readily adap 
table for speed readings when coupled 
with a voltmeter yraduated in rpm. 
Catalog also includes data mo- 
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WIRE FORMING addition illus 


trating a variety of formed wire prod- 
wt thi 


pointing 
threading and other wire-end operations 
which can Various finish 
processes are listed, and technical 
issistanee ervice is described The 


Risdon Mig. Co 
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SILICONE RUBBER PRODUCTS 
page information Bulletin 6903 provides 
data the properties silicone rub 
and lists its resistance 
under wide conditions 
Other silicone compounds and products 


Inve 
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VARIABLE-SPEED DRIVES Speed 
applications requiring 
fast and rapid 
erse speeds with the 
Bulletin This drive 
completely “packaged” unit with 
all components other than the motor 
and station contained 
control Relianee and 
Co. 
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PRECISION METALWORKING MA- 
um- and light-weight materials illus 
trated 45-page catalog. Features 
and specifications many Di-Acro 
chines are given. Mfg. Co. 
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CORES FOR MAGNETIC COMPONENTS 

Specifications 
Cores are listed detail 23-page 
cludes electrical and spec ial tests. Also 
viven are characteristic curves these 
core Moloney Electric Co 
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WORM GEAR SPEED REDUCERS 
longer life are provided the double 
enveloping worm gear speed reducers 
Bulletin 600-C through the 


HIGH CONDUCTIVITY Gibson 
back electrical contacts are made 
individually bonding each sil- 
ver facing its steel backing. 
When steelback welded sup- 
port, the bond provides highly 
conductive electrical and thermal 
path. 


PERMANENT BOND Excellent bond 
between silver and steel will not 
separate. solder the bond. 
Certainty flawless bond elimi- 
nates possibility high-resistance 
joint between facing and backing. 


RUSTING Nickel plating all 
surfaces steel backing before at- 
taching silver facing assures free- 
dom from rust. 


ECONOMY Nickel monel can 
used place steel backing 
material prevent costly rusting 
backing damaged. For stand- 
ard-size steelback quotations, sub- 
mit material desired, dimensions 
(shown below) and ordering quan- 
Special sizes also available. 


8349 Frankstown Ave., Pittsburgh 21, Po 
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plug 
CONTACT 
i = 
conto! Gibse" First = 


operate in any 90° quadrant. a 


versal Motor, now being used starter unit 


Briggs and Stratton gas engines. The output 
shaft can rotated operate any 90° 
rant. The motor can mounted perform 
foot mounted 
integrally cast pads flange mounted 
machined rabitt diameter, front portion gear case 
housing. Easily accessible terminals 
nection fast and simple. Flexible grounded 
ungrounded line cord optional. Designed for 
either intermittent constant duty, this flexible 
motor can furnished with output speeds from 
1125 27,000 and with horsepower rat 
ings ranging from 1/10 1/3. Double reduction 


any position angle 


SPECIFICATIONS (SERIES 1200) 
Universal type AC/DC Series, Shunt Wound 
Output speeds; 1125 27000 rpm 
Voltages; AC, 230V; DC, 230V 
Bearings—bronze sleeve; ball, needle optional 


Ventilated totally enclosed 


PORTABLE 
ELECTRIC 
TOOLS, INC. 


Special 
Division 
320 West 83rd Street 
Chicago 20, Illinois 
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available with gear ratios 


Simple variations enable this motor meet 
wide range different needs. Special gearing, 
shafts, and dimensions can easily 
Governor control available 10,000 RPM 


This really versatile FHP motor was produced 
only bec ause PET’s engineers have become ac 
customed solving vast variety fractional 
horsepower problems. Recommended applications 
include use engine starter, garage door lift 
motor, electrical tool motor, power source for 
tool room, milling machine, and variety 
other industrial equipment 


all angle operation 


supplied. 


used as power source te 
raise and lower garage doors 


used as starter on gasoline 
engine with output shaft at 
straight angle or in horizontal 
position depending on type 
of engine 


used in inverted position os power 
source for tool room milling head 


Special Products Division 
PORTABLE ELECTRIC TOOLS, INC. D 9°. EM 7-56 
320 West 83rd Street, Chicago 20, Illinois 


Gentlemen 


Please mail me complete FREE information on PET's complete 


NAME 
FIRM 


of fractional motors and motor parts 

ADDRESS 


LIGHTWEIGHT, COMPACT MOTOR 


power plus versatility 


Versatility the keynote this new PET Uni gear systems are 


e 


for full detoils 


complete line 
Ceramic 


All units rated <R> 
600 
1500 V. D.C. teat 
ARS 


Capacity range from 


fo 125 mms 
Small size-light weight 
Power factor le than 


at one megacycle 


2556 


VARIABLE 
RESISTORS 


ENGINEERED 
ceramics 


Trimmer Capacitors 


Eight standard types. 
Special designs engineered 
specifications. 


Rotors and stators ground optically flat, 
insure dependability and accurate retrace. 


Lightweight rotors always balance 

and under heavy spring pressure. Provide 
excellent stability under vibration without 
special locking device 


All units easily adjusted. Full capacity 
range obtained with 180° rotation. Equal 
stability maintained any position from 


minimum to maximum. 


write for 


further 


information, 


Tec hnical Bulletin 42-101R1. 


DIVISION GLOBE-UNIONINC. 


962G bast Keefe Avenue ° 
Mt 


Milwaukee 1, Wisconsin 
In Canada 


Pleasant Road, Toronto, Ontario 


PACKAGED ceramic 


ewiTcHres LLECTRONIC CAPACITORS 


its 


use Timken taper roller bearings 
both worm and gear shafts. New speci- 
fications and ratings 
models from two-through six-in. center 


horsepower 


distance are given. Cone-Drive Gears 
Div., Michigan Tool 


Circle No. 167, Reader Inquiry Service Cards 
preceding back cover 


IRRADIATED POLYETHYLENE INSULA- 
TION Loose-leaf folder de- 


tailed data sheets covering various types 


contains 


special and general-purpose wire 
and cable. Featured are constructions 
utilizing Hyrad polyethylene, irradiated 
the wire cable. 
Teflon- and PVC-insulated constructions 


Wire, 


Division Sequoia Process Corp. 


after extrusion 


are also Sequoia 


Circle No. 168, Reader Inquiry Service Cards 
preceding back cover 


MIL-TYPE WIREWOUND RESISTORS— 
All requirements for former specifica 
tion MIL-R-93-A are said to be satisfied 
Tolerance: per cent standard; tol- 
erances 0.5, 0.25, 0.1 and 0.05 per 
cent are available. Data 


sistors 


are piven on 
winding techniques, testing, and speci- 
fications. Charts and graphs 
vided. International Resistance 


Circle No. 169, Reader Inquiry Service Cards 
preceding back cover 


BERYLLIUM COPPER CASTING ALLOYS 

Twelve-page catalog describes com 
plete range beryllium cop- 
per Divided 
sections, the catalog presents informa- 


casting alloys. 
tion four available alloys, properties, 
advantages, and castings 
ing techniques. Basic descriptions are 
given four available casting alloys. 


listed 
charts and tables provided. The 


lium Corp. 


Circle No. 170, Reader Inquiry Service Cards 
preceding back cover 


SELF-LUBRICATING BRONZE BEAR- 
INGS—Stock list S-56, “Standard Self- 
Lubrication Bronze Bearings,” 
data the line, which includes 
total 1050 different sleeve, flange 
thrust 
bearings range 
Amplex 


Circle No. 171, Reader Inquiry Service Cards 
preceding back cover 


provides 


Dimensions 


and bearings. 


Chrysler Corp. 


SHADED-POLE inding 


plications air-conditioner fans, 


air 


circulators, unit heaters 
components, the shaded-pole motors 


brochure are available ratings 


hp. Double-shaft extension standard 
air conditioner fan motors; single- 
shaft extension for standard fan duty. 
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KEEPS GROWING...demand increasing each year! 
CLINGS FIRMLY...for positive sealing! 


behind the impressive sales growth IVI-BIND? Impressive 
performance. Irvington now stocks this adhesive backed insulating mate- 
rial two types. Type adhesive-backed varnished cambric full 
width, well tape. Type varnished glass the adhesive 
providing thermo-setting qualities. 

Each has its own highly desirable characteristics. For example: many 
customers prefer seamless bias because its slight stretch- 
ability. has found wide applications the wrapping bus 
bars, small solenoid coils, phase insulation, slot insulation, outer wrap- 
ping motors and relay coils (e.g. telephone applications), 
and for stick wound transformer coils. 


tapes full width form available various thicknesses 
and widths. just one the comprehensive line quality-controlled 
coated products offered you 


Flexible Electrical Insulations Tubings 
Coated Fabrics and Papers Extruded Plastic 


Varnished Tubings 
LOOK Cambric and Glass Cloth Silicone Rubber Coated Glass 


IRVINGTON and PTFE Coated Glass Cloth Tapes 
FOR: Varnished Papers, Silk, Rayon and Nylon 


Varnished Cambric 
Laminated and Coated 


Silicone Coated Glass 
Slot Varnishes 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVE 


IRVINGTON 


Meets Military and 
Commercial Specifications 


Temflex 105 helps put 
tion of meeting both government and 
commercial insulation requirements 
This versatile, flexible plastic tubing 

far exceeds it!) Temflex 105 OPL 
and approved 105° tubing 
Improved heat deformation qualities 
and resistance “cut through” give 
you 20% greater strength over older 
types Self extinguishable and fungus 
resistant Temflex produced 
Plastics Department all 
tandard fit all standard wire 
sizes. Send for and samples 
U.S. Pat. Off 
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UNIFORM THE ATOM 


Somers Thin Strip now Gauged Nuclear Energy 


Actual recording of clad steel 
being rolled to 0065 within a 
tolerance of * 0002 ; virtually 
all the metal is within 0001 

(between the heavy vertical 


lines) 


meet the increasing demands elec- 
tronics and other industries for uniform 
closer tolerances, Somers Brass has taken 
advantage one the latest develop- 
ments the electronic field installing the 
first Accu-Ray gauges the non-ferrous 
industry. These units make possible 
check and control thickness from edge 
edge throughout each coil degree 


accuracy never before known. 


Accu-Ray gauging typical the modern 
methods Somers combines with engineer- 
ing experience provide thin strip metal 
your most rigid specifications. Nickel, 
Monel, and Nickel Alloys from 
Brass, Bronze, Copper and Alloys 
from 


For Exacting Standards only 


SOMERS BRASS COMPANY, 
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110 BALDWIN WATERBURY, CONNECTICUT 


Emerson Manufacturing 
(lo 


Circle No. 172, Reader Inquiry Service Cards 
preceding back cover 


REPEAT-CYCLE ELECTRONIC TIMER 

Fully enclosed repeat-cycle 
described illustrated data 
obtains its timing intervals 
the charging two resistance-capaci 
tance networks. Operation such that 
one cycle the next with 
out use moving parts. Adjustable 
time intervals range from 200 


Circle No 173, Reader Inquiry Service Cards 
preceding back cover 


FEED-THROUGH AND STANDOFF TER- 
MINALS ( omptle te line aot feed 


custom-molded nylon and plastics com 
ponents are described 
brochure listing products for electrical 
and electronic equipment Standoff ter 
minals single and double 
turret post and types 


Whitso, Ine. 


Circle No. 174, Reader Inquiry Service Cards 
preceding back cover 


CEMENTABLE TEFLON TAPE 
trated 2-page bulletin announces avail 
thicknesses low 0.005 The tape 
furnished with slippery surface 
one side and specially prepared sur 
face on the other side that can be 
bonded with commercial adhesives 
metal, glass and other surfaces Tape 
available continuous rolls and 
thicknesses from 0.005 and 
widths from in. Also available 
cementable Teflon sheets. The Gar 


lock Packing Co. 


Circle No. 175, Reader Inquiry Service Cards 
preceding back cover 


FLEXIBLE TUBING and thin 
walled tubing made of Teflon are listed 
Bulletin 564. Prices per 
included, and properties the material 


Circle No. 176, Reader Inquiry Service Cards 
preceding back cover 


return card 


nm pre ed ng back cover a 


venience the reader obta 


further information 


New Components and Materials 
Literature for the Design Engineer 
Feature Article Reprints 


Advertised Products 


JULY 1956 ELECTRICAL MANUFACTURI 


_ 


Remote 
automatic 
switching 


HALF THE COST 


with Westinghouse motor- 
operated circuit breakers 


Now you can use pushbutton relay electrically 
operate Westinghouse circuit You can add 
load switching your Circuit protection from con- 
venient point under pre-determined conditions, And 
all without the need for costly breaker-contactor com- 
bination expensive, large air circuit 

Cost the motor operator but small fraction 
that for large contactor, fact, the complete dual- 
purpose breaker (breaker and motor operator) cost less 
than contactor forget either the valuable 
space you save eliminating contactors replacing 
breakers, 

With the Westinghouse motor-operated circuit breaker 
you get all the proved protection features, 
addition you have your choice such internal aids 
reverse-current trips, undervoltage trips, and auxiliary 
alarm switches. The motor operator can applied 
800 amperes. 

remote automatic breaker switching you need, 
consider the real savings possible with motor-operated 


circuit breakers, Your local Westinghouse sales office 


will glad help write direct Westinghouse 
Electric Corporation, Box 868, Pittsburgh 30, Pa. 
j-30213 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR 


STOP 


START 


STOP 


Plugs, jacks and connectors true miniature sizes are 
now available for all electronic and industrial applica- 
tions. The tiny plugs, conductor type with combina- 
tion clamp and solder lug terminals, pass the same 500 
volt breakdown test plugs many times larger. Min- 
jature jacks are also conductor type, with either open 
closed circuit. Tiny microphone connectors are avail- 
able both cord mounted and panel mounted types 


For plugs, jacks and connectors standard minia- 
Electrocraft 


SPIRAL WOUND 


NOT DIE FORMED 


ANY RECTANGULAR 
Entirely new technique tube making developed 
time solves many coil winding problems, yet costs 

strength you more! Hi-Dielectric. Hi-Strength. Kraft, 
Permits winding coils Fish Paper, Acetate, Red Rope any combination 
closer wound automatic machines. Produced from 

No need for wedges to 

wire stock arbors special sizes engineered for you. 


Allows faster stacking Write Company letterhead for Stock Arbor List over 2000 sizes 
of wound coils F 


PARAMOUNT PAPER TUBE CORP. 


612 LAFAYETTE STREET, FORT WAYNE INDIANA 
Manufacturers Paper Tubing for the Electrical Industry Since 1931 
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Engineering 


Manufactured Electrical Mica 

Superseding Publication No. 
1952, NEMA Standards Publication, 
“Manufactured Electrical 
vides practical information concerning 
the classification, composition, dimen- 
sions, tolerances and testing man- 
ufactured electrical mica. Designated 
publication No. the new 
Standards Publication covers manufac- 
tured mica splitting plates, sheets and 
plates, and round tubes. Copies the 
pamphlet may obtained 
National Electrical As- 
sociation, 155 East 44th St., New York 


17. Price $1.75 per copy. 


Automatic Temperature Controls 
information 
construction, test, 
manufacture automatic temperature 
controls provided publication 
the NEMA Standards Pub- 
lication for “Automatic Temperature 
The new set standards 
may obtained $1.50 per copy from 
the National Electrical Manufacturers 
Association, 155 East 44th New 
York 17. 


Institute Offers Additional 
Product Standards 


Designed provide the most 
die-casting production elim 
inating the costly process demanding 
manufacturing 
conditions, these additional standards 
extend the successful Product Standards 
Program the American Die Casting 
Institute. 

The first eight the long-awaited 
series cover important engineering 
considerations under these headings: 
Composition and properties standard 
and special aluminum-base alloy die 
castings; characteristics aluminum 
(which permits ready identification 
die composition and proper- 
ties copper-base (brass) alloy die 
castings; brass die castings and alloy 
selection; composition 
magnesium-base alloy die castings. 
and characteristics magnesium-alloy 
die castings 

(Continued page 250} 
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3747 Kedzie Avenue, Chicago 18, 

CORNERS 


ANY Size 


Rings 


any 


from Sylvania’s 4-way parts service 


Now, Sylvania’s 4-way parts service 
ready offer you solder rings any size 
and any quantity meet all your produc- 
tion needs. 

New techniques, developed Sylvania, 
introduce new economies and throw 
entirely new light preformed solder 
price and delivery. Solder rings just 


PARTS 
DIVISION 


metal 
stamping 


SYLVANIA 


LIGHTING RADIO 


READER INQUIRY SERVICE CARDS, PRECEDING 


special 
wire 


TELEVISION 


one the many services offered 
Sylvania’s Parts Division. 

Four-slides, and special Sylvania-de 
signed equipment can meet all your needs 
wire and ribbon forms and precision 
small parts. Complete design service 
also provided and can introduce new 
economies into parts procurement. 


molded electronio 
Plastic parts 


BACK COVER 


ELECTRONICS 


Metal Stampings important part 
Sylvania’s 4-way service designers. For 
the complete story, write for the 
4-Way Service Address 


SYLVANIA Propucts 
1740 Broadway, New York 19, N.Y 
Canada: Sylvania Electric (Canada) 
University Tower Bldg., Montreal 


ATOMIC ENERGY 
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just off the press 


NEW PRODUCTS 


CONTINUALLY 
EXPANDING LINE 


pages concise, valuable infor- 
details, schematic 
and prices Switchcraft ELEC- 
TRONIC COMPONENTS. 


mation, drawings, 


Send for your copy today 


See the 


many new products 


BOOTH 805 
1956 WESCON SHOW 


Pan-American Auditorium 
Los Angeles 


August 21-24 


HALSTED ST. 
CHICAGO 22, ILL. 


1324 


Canadian Representative: Atias Radio Corp, Ltd 
50 Wingold Ave Toronto, Canade 
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Listed below are the new M series of 

Alloy Cros- 
(Chart 

sition and Prop 
erties of Standard Aluminum Base Alloy 
Die Casting 

Composition and Prop 
erties Special Aluminum 
Die Casting 

minum Allo 

Composition and Prop 
Die Castings 

ADCI-M6-56T Bra Die Castings and 
\lloy Selection 

Compo 
ert of Magnesium 
(lasting 

Characteristics Mag 
nesium Alloy Die Casting 

The heart of the 


Ke ference 


Compo 


Characteristi of Alu 


at ¢ 


ition and Prop 
Base 


tandard- 
tandard 


propram 


is a series of product which 
deseribe the 
duced by the 


does not specits 


average die casting pro 
industry when customer 
dimensional 
under normal 
inspection procedure 


clau ‘ dies 


livers 


ind tool order 


detail 


Semiconductor Power 
Rectifiers Continuous-Duty 
Circuits 


rounding ambient. For a given cool 


capability can usually be represented 
by a straight line 
With ne 


rectiher power Is 


as shown in Fig. 6 
voltage impressed on the 
venerated at 
equal the ambient temperature 
When voltage and load are 
the power developed instantly equals 
P,. This 
crease to lo 


applied 


veneration 
temperature in 
permit 


perature causes the total power en 


Sterling 
POWER DRIVES 


Machinery manufacturers and 
users virtually every industry 
report outstanding performance 
with Sterling Elec- 


tric Power Drives...achievements 


achievement 


machine versatility, lower main 
tenance cost, rugged depend 
ability that keeps production 
running smoothly...achievements 
that give dollars and cents 
that Sterling 
Drives can make the difference 


proof 


between average and optimum 
productivity of your 
and equipment. 


machinery 


Sterling Speed-Trol Variable Speed Motors 
Sterling Slo-Speed Gear Motors 
Sterling Constant Normal Speed Motors 


Sterling Multi-Mount Speed Reducers 


Write today for Bulletin No 
Discover the big advantage 
Sterling Electric 
Power Drives can 
bring to your plant 


TERLIN 


new 


Can supplied with single double governors, gear train, brake clutch, 
radio noise filters, thermostats, double commutators, blowers, fans, any 
practical combination these with stated other voltages. 


—55°C temperature range. 


7 


ne 40 


Other 
servo servos, motor- 
servo torque units, 


out CARD ‘ (K COVES 251 & 


Now you can drive off both ends motor shaft 
and still take advantage the quick-stop, instant 
release features Stearns solenoid-type mag 
netic disc brake. This new brake designed 
that the motor shaft extends right through the 
center and out beyond the end the brake. For 
motor manufacturers this permits use stand 
ard length shaft for Stearns brakes mounting 
NEMA frames 56-C, 66-C, 182 and 184. For 
sign engineers means utilization both ends 
the shaft, matter what your drive needs 


Just important, you get all the advantages 
the popular Stearns solenoid-type brake 
through-shaft construction: 


Easy maintenance Stearns solenoid brakes have minimum 
number parts can disassembled and assembled few 


minutes 


Long-lasting lining easily replaced 


Easy adjustment quick, accurate adjustment for torque and 


lining wear 


Fast stop 


positive spring action pressure plates. Sets auto 


matically case power failure 


Quick magnetic pull eliminates drag 


Dust and water-resistant housings available. 


See your Stearns representative write for 
full details this new through-shaft brake 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS MAGNETS 


STEARNS MAGNETIC, INC., 642 28th Street, 46, Wis. 


This action continues until stable 
condition reached where the 
power generation and power dissipa- 
tion curves intersect. 

the rectifier cooling conditions 
this example are reduced, the slope 
the dissipation curve decreases. 
Under extreme conditions, the power 
dissipation curve will fall below the 
generation curve, failing intersect 
these conditions, the tion 
stabilize. The 
search stable condition until 
reaches the melting point the june- 
tion. This phenomenon has been re- 
ferred “thermal runaway.” 

Inspection Fig. reveals that 
the same effect can occur raising 
the total power generation curve 
increasing load current 
voltage. Likewise, increasing the am- 
bient temperature will move 
the dissipation the right. 
extremes, this too precipitate 
thermal runaway. 

Maximum recommended operating 
conditions for stability the 
medium power rectifier are plotted 
Note that the maximum re- 
verse power generation for stability 
referred ambient temperature, 
the starting point the junction 
its excursion toward stable operat- 
ing 

Checking the Rectifier Instal- 
lation. The foregoing material per- 
mits the designer select rectifier 
combinations the job hand 
under the expected conditions 
cooling and steady-state loading. 
highly desirable check these de- 
sign calculations after the apparatus 
built insure expected reliability. 
Since the junction rectifier 
usually inaccessible, indirect, but 
satisfactory, method for evaluating 
thermocouple the cooling fin 
close the junction possible. 
some types rectifiers, the cooling 
fin not provided; stud similar 
means used attach the rectifier 
the cooling system. For these 
the thermocouple should placed 
the stud. For any particular design, 
thermal 
measuring point and the junction. 
Once the heat generation the recti- 
her has been outlined 
above, the temperature rise the 
junction may readily determined 


JULY 1956 ELECTRICAL MANUFACTURING 


NOW! 
252 


SORENG STANDARD 


SWITCHES 


OFFER YOU RUGGEDNESS 


DEPENDABILITY 


CAPACITY 


ECONOMY 


SNAPAC pin plunger switch operates 
Total 3/32” 1/8”. 
USED MAJOR MANUFACTURERS FOR OVER YEARS 
The Soreng SNAPAC line designed 750-11 
provide rugged, dependable switches for 
the broadest range snap action switch 
features listed define the characteristics mounting SNAPAC 
long life inherent SNAPAC Switches. Switch 
For complete information, suggest you Pre-travel 1/32” 1/16” 
consult with Soreng engineer write Total travel 1/4” 3/8”, 
for technical literature. 


Electro-mechanical Features MODEL NO. 


Instantaneous, positive make and break 750-31 
action 

High contact pressure 

Non-sensitive vibration and shock 


Stable under momentary high overload 


Rating: 
amp 125 A.C. 
amp 250 A.C. 
1/2 h.p. 125/250 A.C. 
Listed Underwriter’s Laboratories 


NO. 


750-21 


Write for SNAPAC Bulletin SL-3 
Controls—for Modern 


9551 SORENG AVENUE SCHILLER PARK, ILLINOIS 


— 


ACTUAL SIZE 


7 
, 
7 
d 


2300 
Series 
YDON Timing Motor 


Packed with PREMIUM 
Power and Performance! 


Here new, more powerful timing motor with the extra 
torque and gear train stamina you need for today’s ap- 
pliance timers and dozens other timing jobs. And this 
bonus power combined with the usual HAY DON 
hysterisis motor advantages; small size, quiet operation, 
dependability, total enclosure and all-position synchronous 
operation 
Speeds and rpm; torque -10 ounce-inches 
rpm; 115 230 volt, cycle 


HAYDON MOTORS product sound engineering 
and precision manufacturing highest quality always 
Write today for engineering data sheets this new 2300 
Series Motor and for catalogs describing the complete 

line HAYDON Timing Motors and Devices. contact 
the HAYDON Field Engineer nearest you 


* Trademark Reg. U.S. Patent Office 


A SUBSIDIARY OF GENERAL TIME CORPORATION 


HEADQUARTERS FOR 


2531 ELM STREET, TORRINGTON, 
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HAYDON Manufacturing Company, Inc 


dividing the power generation 
the thermal conductance. this way 
the fin, stud, temperature becomes 
indicator junction temperature. 

Fig. the maximum fin tem 
perature the G-E medium 
circuits and load currents 
such unforeseen poor ven- 
nearby heat devices 


and overloading 


Relays 
Selected Test 


Continued trom page 


quickly determine whether the job 
can handled available relay 
Misapplic ations can often be traced to 
lack data requirements. Mr. 
Smith spelled out needed design 
tails four categories: Contact sys 
actuator environmental 
conditions, and physical require 
ments. showed how these factors 
had been worked into form 
check list used making quotations. 
He also pulinap ea to have one man 
the engineering depart 
ment become the specialist relays. 

Publication reference source 
tests applicable relays was 
suggested by T. Ross Welch. director 
research, Division, The 
National Co. Rather 
than attempt to decide on the pre 
ferred method testing for environ 
posed that every test now 
standard listed with code 
facturer might catalog 
having passed vibration test 
ing assumed Procedure V-52. 
By referring to the proposed manual 
the relay user could decide for him 
self whether that particular test met 
his needs. The 
could he included on drawings and 


the manual. all military specifi 
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The die casting process permits high- 
volume manufacture uniform, finely 
finished, highly complex aluminum 
parts exceptionally low unit produc 

tion cost. Among other advantages 
aluminum die castings are high strength 
characteristics, low scrap loss and close 
dimensional accuracy. In some Cases, 
even such details tapped holes may 
further machining. Additional qualities 
include these: 


give maximum strength at mini 
mum weight. 


Holes, slots and recesses may 
cast very close fits for moving 
parts. 


Very thin sections and great 
riety shapes may produced, 
often configurations that cannot 
other processes Thus, expensive 
and space-consuming assemblies 
may replaced, many cases, 
single die casting. 

Inserts other metallic and non 
metallic materials may cast 
place accurately. 

wide range aluminum die 
casting alloys available, each 
with special properties. All are 
for standard plating and 
finishing All may 
machined readily 


service life, offsetting the initial 
tooling cost 


These features have led the wide 
spread demand for aluminum die cast 
parts ranging size from tiny, frac 
tional-ounce pieces massive automo 
tive engine blocks and flange discs 
veloped die casting machine can pro 
duce cast units weighing much 
pounds, 


Die casting precise, interchange 


able gears, cams, rotors, bearings 
housings and other members permit 
marketing household appliances 
prices that could not met with other 
manufacturing methods. Tremendou 
quantities aluminum die castings are 
used the automobile industry 
prove function, appearance and cost of 
trim parts, small-motor members, dash 
boards, window frames, lamp housings, 
knobs, grilles and even bumpers. The 
complexities modern aircraft design 
are kept within bounds use intri 


cate servo-mechanism components, and 
other operating members, die cast 
accuracies measured thousandths 
inch 


Die castings are made semi-auto 
matic process, injecting molten metal 
under high pressure into reusable 
mold. After the casting solidifies 
ejected, and the die closed receive 
another measured quantity metal 

The basic rules design for good 
aluminum die casting are not essentially 
different from those applying other 
casting methods. For example, practice 
has shown that best die castings 
sult when the part shaped simply 
possible, when section-thicknes 
changes are gradual, when fillets and 
are generous size, and forth 


The casting engineer whom these 
principles are familiar will have little 
difficulty mastering the further 
sentials die casting design 


Among these further rules are the fol 
lowing 


Keep weight low, shape sim 
ple, overall dimensions smal! 
and dimensional tolerances lib 
eral the functional requirement 
permit 


Sections should minimum 
practicable thickness and 
form possible, with transition 
gradual and with sufficient draft 
assure removal castings from 
the die without distortion 


accessible, with ejector pins 
slight crown ts better than a large 
flat area contour 


4. Integrally-cast fastening element 
may reduce overall 
costs. However, unnecessary 
dercuts, recesses, and 
similar irregularities should 
eliminated, should avoidable 
coring. When cores are used 
should substantial strength 
shaped for minimum cost 


When coring considered, espe 
cially for tapped hole for vet 
small holes for holes thin 
walls, the cost of coring * hould be 
compared carefully with the cost 
obtaining these features 
machining 


When permanent inserts are used 


they should anchored 
the die, and placed 


This one series information 
sheets which discuss the properties 
aluminum and its alloys with relation 
design. Extra missing copies the 
series supplied request. Address 
Kaiser Aluminum 
Chemical Sales, 1924 Broadway 
Oakland 12, California 


Advertising Dept 


ADVANTAGES ALUMINUM DIE CASTING 


eliminate avoidable interference 
with die operation. 


Design for flash removal, and for 
finish machining where necessary, 
should avoid unnecessarily deep 
cuts, and otherwise should main 
tain minimum cost and scrap loss 


Gating and venting should 
ranged permit entry metal 
reach all parts the die cavity 
quickly, with minimum spat 


tering, eddying and air entrap 
ment 


Design foresight, proportions 
and harmony with mating parts, 
assemblies 


The above list necessarily general 
ind condensed. When these basic rules 
are followed, along with any further 
principles that may recommended 
Kaiser Aluminum engineers 
plicable specific design, the alumi 
num die casting will offer superior 
qualities function, appearance and 
service 

Selection the proper aluminum die 
casting alloy depends upon application 
and desired features the end product 


Table 3 shows strength characteristics 


TABLE | 


OPTIMUM CORED HOLE DEPTHS 


Hole Diameter 


Maximum Depth 


5/16 
5 3 1/2 
4/16 5/86 


> 


1-1/2 
1/2 
5/8 3-1/8 
4-1/2 


Note: For cores larger than 1” 
diameter depth ratio is 1:6 


CONTINUED NEXT PAGE 
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DESIGNING WITH ALUMINUM No. (Continued) 


Kaiser Aluminum 


TABLE 2 


PRODUCT STANDARD FOR ALUMINUM DIE CASTINGS 


Linear Dimension Tolerances, 


As Cast 


Linear Flatness Tolerances, 
As Cast 


Parting Line Tolerances, 
As Cast 


Basic Tolerance 


Basic Tolerance 


Projected Area of Casting 


Up to 50 sq. .005” 


For Each Additional Inch, 
te 12: = BOIS” 


Tolerance For Each 
Additional ‘Inch: .003” 


50 to 100 sq. in.: * .008” 


For Each Additional Inch 
over 12”: * 001 


"Measured Across Maximum 


Diameter or Diagonal 


of Surface 


200 to 300 sq. in - 015” 


TABLE 3 


Typical Mechanical Properties Aluminum Die Casting Alloys 


Alloy 


Tensile Strength 


39,000 30,000 40,000 


m ps4 


Yield Strength 


21,000 


16,000 


Elongation % 
in 2” 
Mold Filling 
Capacity 
Pressure 


lightness 


Resistance to 
Hot Cracking 


Machinability 


Corrosion 


Resistance 


Anodized 
Appe arance 


KAISER ALUMINUM & CHEMICAL SALES, INC 
Room 7779 industrial Service Division, 1924 Broadway, Oakiand 12, Calif 


Please send, without obligation, the entire Designing with Aluminum 


series 
NAME 


POSTTION COMPANY 


ADDRESS 


or write for copy 


STATE 


representative alloys, together with 
their relative characteristics other 
properties. 


For example, the proposed alumi- 
num die casting were thin-walled, in- 
tricate piece having smooth, dense 
surface with good characteristics 
strength and corrosion resistance, then 
alloy #13 #360 might well 
lected. The use prime metal would 
insure uniformity and high quality. 
the other hand, heavier and less- 
detailed die casting might made 
from alloy the #380 type. 


Extensive research has established 
alloy specifications for all standard pur- 
poses. Where product volume permits, 
Kaiser Aluminum will make available 
highly specialized die casting alloys. 


variety decorative and protec- 
tive finishes are readily applied alu- 
minum die castings. When effects are 
desired other than the typically smooth, 
bright surface, such processes 
ing, brushing and tumbling may used 
with great success. all bare alumi- 
num surfaces, transparent coating 
oxide forms naturally. some alloys, 
the protection thus afforded may in- 
creased anodizing. Paints, varnishes 
and lacquers adhere firmly alumi- 
num, with minimum preparation. 
Aluminum surfaces offer the best known 
base for adhesive-sheet and decalcoma- 
nia-type materials. 


Thus, the manufacturing convenience 
and low unit cost aluminum die cast- 
ings production are complemented 
similarly versatile and inexpensive fin- 
ish processing. 


The engineering advisory services 
Kaiser Aluminum are available without 
obligation manufacturers wishing 
take full advantage the desirable 
properties aluminum die casting. 


Prompt attention inquiries regard- 
ing new designs, the improvement 
existing designs, may obtained 
through the Kaiser Aluminum sales 
fice listed your telephone directory, 
through any our distributors. 
Kaiser Aluminum Chemical Sales, 
Inc., General Sales Office, Palmolive 
Building, 919 North Michigan Avenue, 
Chicago 11, Illinois; Executive Office, 
7779 Kaiser Building, 1924 Broadway, 
Oakland 12, California. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 
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cations would be cress-indexed. Mr. 
Welch prepared set such 
program there enough interest 
such information. 


Process Control Relays 


Standard 
hemispherical 
contacts have been 


plied chemical process control sys- 
tems, handling currents from zero 
maximum rating. reporting 
their performance, Lee 
division, Engineering Department, 
Pont Nemours Co., said 


that under similar environmental con- 


design 


ditions and operations (1- 
per day) spring-type “power” 
telephone relays with 
were susceptible filming 
light loads and frequent spring 
breakage. Filming dust also caused 
trouble with low current loading 
NEMA Size contactors. Midget in- 
dustrial contactors with clapper arma- 
ture and pigtail connections had high 
failure rates, too. 

120-volt circuits 3-amp twin 
contact telephone relays showed 
failures million operations; with 
solenoid loading (3-amp inrush) the 
first failure million op- 
Oddly, the lives 
were obtained resistive loads. 

Contact life was greatly enhanced 
protective devices, such 


erations. 


parallel with inductive loads. Mr. Lee 
found that was 


unprotected rate. 


contact 


Ventilated enclosures are preferred 
to the use of hermetically 
lays. 


sealed re 
unfiltered gravity ventilated 
will dissipate about 250 
walts per horizontal cross- 
section area maintain tem 
enclosure, 120 cfm will dissipate 
heat loss for rise. Filters 
of the paper type are preferred over 
the oiled fiber-glass type. 
eee 


No. 220 


provided 


preceding back cover a 
ence to the 


further inf 
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rmation on 


New Components and Materials 


Literature for the Design Engineer 
Feature Article 
Advertised Products 
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= 
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W. W. Crissinger 
Chief Field Engineer 
Galion, Ohio 


P. Van Valkenburgh 


Field Engineer 
Northeast 


John Billis 


Field Engineer 
Mideast 


Uriah L. Allen, Jr. 
Field Engineer 
Washington, D. C. 


Ned B. Earley 
Field Engineer 
Central 


Clayton Kielich 
Field Engineer 
Midwest 


H._E. Peters 
Field Engineer 
Pacific Coast 


WORK? 


Meet the Industrial Field Engineering Staff North Electric 


Company. Their job serve your design groups engi- 


neering consultants (without fee) determining whether and 


how use relays control components. 


exclusive North engineering service pays off for you, and 


for North, because the many cases which they can aid 


the development simplified dependable 


with 


all relay controls. These competent engineers are based near 


the key centers industry. One them can your door- 


step promptly you will write, wire call the Galion office 


Galion 


regarding 


NORTH RELAYS 


components control assemblies 


IN 


Market 


BRAINS OUR BUSINESS” 


DUSTRIAL DIVISION 


Ohio 


Galion, 


} 
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Only watt power 
required... 


develop oz. in. torque 


with response time milli 
seconds. Only two moving parts 
which eliminate all maintenance 
problems 

Minimum dimensions (only 
facilitate their use 
compact assemblies. Extremely 
low cost enables designers 
utilize the benefits multiple 
clutching inexpensive elec 


tronic equipment 


Send for 
Bulletin C-1 
for complete details 


Hy rs systtemys 
neers will 
assist in 


appitcals 


12970 Bradley Avenue, Sy!imar 


Men Industry 


Glenn Seidel been appointed Hunter from 1954 (with time 
the newly created position for war rejoins Hunter 
Honeywell Regulator Min Phileo Corp 
Member the company’s 
engineering organization for nearly Wayne Hodder 
vears, Mr. Seidel since 1952 has been as a senior development engineer sper 


clalizing airborne instrumentation 


-ystems has been announced by Con 

Calif. For the past six years 


division 

lhe Gamewell Co Newton | ppet 
With the company since Mr. Ruth 


Glens : Seidel Norwalk Conn 


erving as vice president in charge of 


~ omer 


his new position will 


chief engineer for the company’s 


activities throughout the corporation me 
ranging tron isic research work at the 
Honeywell Research Center to ipplied ey, 

hunetion carned oon throughout the 
vram. He most recently headed the 
CODD manulacturing divisions 


lest support department the guided 


Sylvania Electric Products Ine New Wooldridce ( 


York has its technical 


dent) cengineering and research 
whe jomned the Sylvania or 
inization in 1934 ha erved the 


COMPANY Variots enpineering capaci 


tie being appoimted in 1946 director 
the Central Laborato 
Lent been appointed vice 
pore ident in charge of manufaeturin 
Frank Jr. rejoined the New assistant director research 
With the organization for more 
Drexel Institute of Technology Mi than 20 years. Mr. Branson has alse 
Votta previously held the position assistant chief 


Better Circuit Identification 
More Beautiful Panels 


The SUPERIOR 5-WAY Binding Post has been the first choice 
electrical and electronic equipment designers because pro 
vides rugged construction, and assurance com 
plete insulation. Now you have your choice SUPERIOR 
5-WAY Binding Posts colors that will help you design 
more beautiful panels and will aid easy circuit identification 
Write for Bulletin BP456 


14663 Titus St, Van Nuys, California * P. O. Box 946, 2881 El Camino Real, Red 
wood City, California + 482 B Eglinton Ave., West, Toronto 12, Ontario, Canada " * 
2217 Biscayne Blvd., Miami 37, Florida *« P. O. Box 48, 721 So. Blvd., Oak Park a Sie 


Illinois © 4033 W. Rogers Ave., Office #2, Tippett Bldg., Baltimore 15, Maryland 
250 Park Ave., Rms. 502-504 Postum Bldg., New York 17, New York «© P.O. Box 132, 
101 Public Sq., Medina, Ohio « 4515 Prentice St., Room 201, Dallas 6, Texas 


THE 


SUPERIOR ELECTRIC 


COMPANY 


807 MIDDLE STREET, BRISTOL, CONNECTICUT 


Please send your 5-WAY Binding Post Bulletin BP456 


Plug-in ¢ Clip-lead ¢ Wire ped Wire to N Clamped spade 
tondard % f d shoft 2) pe ently g connection : 
nana plug 4 ped cl ed Name 
thr 


Company Name 
See SUPERIOR Mobile Display 


voltage and light control equipment when visits your area 


Addre SS 


City Zone State 


4 
= »t > = 
Hex thumb nut Ponel insulator of Twin Hexagona : 
with insert durable pher 10 «2 32 brass nuts if 
captive with stud nolded over t 
re frozen to center 
shaft. Flatted insert 
for locking to panel 
Kin Hole in center shaft Sliding pane nted insulator 
a, for wire up to size Flatted insert for locking to panel - 
5 
t 
3 
Ns 


Planning THE SHAPE 
COME 


MANY GOOD NEW PRODUCTS off the lrawing 


because ® Special | 


are included in their ce | ving attention to this one 


board wall and cost less 


relatively small detail, manutacturers are able cut assembly 


produce products that meet and beat 


THAT'S will pay you discuss your problems 


phon or write one of our office No obligate of course 


BUFFALO BOLT COMPANY 


j 


NORTH TONAWANDA, N. 


convenient service centers 


WESTERN OFFICE EASTEI?N OFFICE CENTRAL OFFICE 


Chicago New fork City North Tonawanda 


MHArrison 7-2179 REctor 22-1888 JAckson 2400 (Buffal 


can made BETTER SPECIAL 
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FASTENERS 


gineer, development engineer lab- 
oratory assistant. A yraduate of the 
BS de 


gree mechanical engineering 


Tennessee with 


Branson holds many patents including 
some for automatic control devices used 


home appliances 


W.A. Pulver, chief manufacturing 
gineer the California 
named assistant chief engineer the 


company’s Georgia division Marietta. 


moted Charles Steen manager 
engineering 
motor With Elliott since 1954, 
Mr. Steen had been serving as manager 
engineering after many years 
participation electric motor develop 
ment and production. received his 
degree engineering from 
Purdue University and professional 


engineer 


John Howard has been named 
for Underwood New York, with 
headquarters the General 
Research Laboratory Hartford, Conn 
Mr. Howard will also direct the busi 
ness machine company’s development 
activities Bridgeport, Burl 
ington, and Long Island City, 
will have complete responsi 
bility for research and development 
chines, as well as of data processing 
computers 
Before joining Underwood, Mr. Howard 
Wis hanapgel of enpineering 
for the Burroughs Corp 


Services 


Anthony Scala, 


ident and general manage 


pres 
Chatham 
Livingston N | has been elected 
president of the Chatham Eleetroni 
has been appointed the Division di 
ector Mr. retains the 
othee of viee pre ident of Gera Corp 
Chatham Division 
tures electronic tubes power upplic . 
elenium rectifiers and related 


and 


As head of its newly established an 
alog 
Division of Beckman Instruments, In 
Richmond, has selected Joseph 
Hussey, member the Beckman 
for nearly four years. 
Hussey has been active the develop 
ment computer equipment, Prior 
Beckman, Mr. Hussey was 
Aviation 


where he was a member of the con 


joing 


sociated with Northrop 


puter facility devoted guided 
from the Cali 
fornia at Los Angeles 


- 
= 
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Surprise 


Another from Helipot! 


> 


4 


q 


TH ‘ 
cs: 
Discriminating engineers, the world’s toughest 
critics, applaud the brilliant performance 
brand new trio 5600 and 5700 single-turn 
precision potentiomete! 
According the program notes, these three virtuosi 


combinations. A one piece, dimen ionally-stabl pla Lic 


housing eliminates separate rear lid. There are 


tighter tolerances on linearity and mechanical run-out. 


tact pre ire... results in decreased 


more operation, greater life 


In dentally, torque is lower 


noise, 


imp lider current, 


ronic designer’s ear 


pecifications on these three 


new precision potentiometers, write for data file 


first in preci 


Engineering representatives in 1 
a division of Beckman Instruments. li 


| 
» 
; 4 a» | | 
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When you need SPECIAL 


requirement or a deviation from one of our standard 
special switch standard 


in one way or another 


Gear-operated 
TYPE 


cmbled to meet your 
types will give you 
witch cost. Over 90% of our production is SPECIAL 


These standard switches can modified fit your application: 


mechanism, rating § ampere 125 volts a-c/30 


TYPE 


volts d-c 
up to & positions, 6 sections maximum, detent-action, 


rating with resistive amperes volts d-c volts 


400 cps, per MIL-S-6807 


ampere 125 volts a-c, 5 amperes 125 volts d-c, 30, 60, 100, 
200 amperes at 500 volts a-c, or 250 volts d-c. Can be assembled 
meet Specification 

rating 10 Imper at 125 volts a-c, S$ amperes 125 volts d-c 

TYPE JD-JS positions, sections maximum, detent- 
action snap-action, rating amperes 230 volts a-c 

rating amperes 125 volts 

@ Bureau of Ships No. 9000-S6202-74085 rating 10 amperes at 120 
volt BuShips 9000-S6202-74090, 9000-S6202-74096, and 
9000-S6202-74224, ratings 30, 60, and 200 amperes, 500 volts a-c 


250 volts d-« 


Write for data sheets or catalog on ESCO rotary 


multipole switches 


send your requirements and we'll give you full specifications the ESCO 


switch that meets YOUR need 
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Company 
Briefs 


Vickers Inc. has announced the com- 
reorganization its engineering 
partment, timed coincide with the 
opening the company’s new adminis- 
trative and engineering center 
changes, the engineering division now 
consists five operating departments 
addition administrative depart 


ment under engineering manager. 


expansion and modernization program 
was completed American Bosch Arma 
Corp., Garden City, with the 
the Columbus, plant its wholly 
owned subsidiary, American Bosch Arma 
Mississippi Corp. The addition more 
than doubles the size the plant and 
brings the total amount 
of space now occupied by the Missis- 
sippi facility, which will used for 
the manufacture generators, small 
electris motors, electric windshield 
wipers and related products 


Hycon Mfg. Co., Pasadena. has 
consolidated its photographic 
and special products divisions into 
single organization with the establish- 
ment Camera and Instrument Di- 
vision, located 190 Colorado St.. 
Pasadena, Calif 


General Electric will multi- 
plant constructed the Gaines 
ville, area, providing more than 
space for the head- 
quarters and manufacturing facilities 
the Communication Equipment 
The Section now headquartered 
with manufacturing facilities there and 
plete and full operation 


two years. 


Construction new build 
ing has been started Harvey Hubbell, 
Inc., Bridgeport, Conn., manufacturer 
wiring devices. The structure, 
adjoining the company’s main building, 
will add 60,000 sq it of space to exist- 
ing facilities, bringing total manufac- 


turing, and warehousing space 
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SMALLER SIZE, LIGHTER WEIGHT 0/f the new Sola Type CVH regu 
lating transformer design is shown by the comparison of 1000va 
units shown above. The new unit shown at the right utilizes a single, 


rectangular housing that replaces the core-and-coil-assembly and 
separate neutralizer component. Also avatlable in the new design 
are 250 and 500va capacities. Finish ws gray hammerloid 


New Sola Harmonic-Neutralized 
Constant Voltage Transformers 
greatly reduced size and weight 


Now the valuable performance features the Sola 
Harmonic-Neutralized Constant Voltage Transformer 
(Type CVH) are offered new unit design that 
provides reduced size and 54%, lighter 
weight. addition significant size and weight reduc 
tions, the new Sola Type CVH regulator design provides 
the lowest external field any stock static-magnetic 
stabilizer available. 


Essentially, electrical characteristics the new Type 
regulator are unchanged. Stabilization 
regardless primary voltage swings over 
expanded range 95-130 volts. Sinusoidal output 
delivered with less than harmonic distortion rated 


SOLA 


CONSTANT VOLTAGE TRANSFORMERS for Requiation of Electronic and 


load. The nominal output rating has been raised 118 
volts correspond with similar input reratings 
electronic and other equipment 

Sola harmonic-neutralized regulators may used for 
the most exacting applications with equipment having 
elements which are sensitive power frequencies hat 
monically related the fundamental. They are espe 
cially suitable for input rectifier when close regu 
lation the output required 

New design Sola Type CVH regulators are available 
three capacitie 250, 500, and For specific 
advice your particular application, consult your Sola 
representative listed below 


Request Explanatory Circular 


SOLA ELECTRIC CO. 
4633 Street 
Chicago 50, Illinois 


Electrical Equipment @ LIGHTING TRANSFORMERS for All Types of Fluorescent 


ond Mercury Vapor Lamps. © SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35; I0ZE 
125th Sf.. TRofalgor 6-6464 © PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © BOSTON: 272 Centre Street, Newton 58, Mass., 


Bigelow 4.3354 @ CLEVELAND 15: 1836 Euclid Ave., PRospect 1.6400 
3138 E. Olympic Blvd., ANgelus 9-9431 @ TORONTO 17, ONTARIO 


IN¢ CARI BACK COVES 


@ KANSAS CITY 2, MO.; 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23 
102 Laird Drive, Mayfair 455 © Representatives in Other Principal Cities 
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LITTLE GIANT 


DESIGNED 
FOR YOUR 


SPECIFIC NEEDSI 


You furnish the peerieation Little 
equipment to mately the 
applieation 

Ba Component work proven 


other ie oe inecred for yout 


pret onali | ke wn eryvies Ju 


details of yout need we will do the rest. 


PEORIA 


LITTLE 


PRODUCTS, INC. 
1530-50 NORTH ADAMS ST. 


CHECK THESE 

LITTLE GIANT 

FEATURES 

© Worm integral with input shaft. 
Worm thread and all diameters 
hardened and ground from alloy 
steel 

@ Bearings and shafts designed 
for high overhung loads 

© High efficiencies through use of 
ground alloy worm and 32% 
nickel bronze gear 

design 

© Speed Reducer ratios: 5-4/5 1 
to 100-1 withina 1% to 2%" 
center range 

© Gearmotors ratings: 1/50 to 
1HP 


GIANT 


more that The addition 
will be substantially completed hetore 
the end of the vear 


Lou-Bar Products, 
precision components tor automat 
control now has been acquired 
transaction involyes the entire physical 
assets of Lou-Bar. located at 938 Pico 
Monica. Calif. The 
newly 
strument indicators and other precision 


components for system- 


Charles Bruning Co., 
manufacturer engineering reproduc 
tion machines and materials, will build 
a new plant in Mt Prospect Hl. The 
new plant will more than double the 
facilities the company’s two present 
Chicago plants and expected 
one the world’s largest 
the manufacture diazotype 
duction equipment and materials. Man 
Operations, research activi 
ties well the company’s general 
will housed within the new 


within the coming 


New corporate name the Amer- 
ican Phenolic Corporation, 
Amphenol Electronics Corporation. 
sons for the change, are given presi 
dent include the feeling 
that “for the name 
American Phenolis Corporation has not 
been truly our activities 

There are hundreds materials 
used products. The continued 
use Phenolic names would 


only 


Fairbanks, Morse Co. it- 
electronics division from Davenport, 
to Kast Moline, Hh. to meet the divi 
<ion's expanding sales ind need tor 
space. Organized 
1949 primarily engage research 
activities, the electronics division has 
been manufacturing weighing 
equipment since 

Borg-Warner Corp. the 
assets Industrial Crane and Hoist 
Chicago materials handling equipment 
Facilities Industrial 
plant Paulina Chicago 
have been pushed to capacity levels and 
the parent organization plans make 
plants available the newly 
ubsidiary for expansion 


uction sehe dule 


New England Tubular Rivet, 
Conn. formed earlier this 
has expanded its operations and moved 
into larger quarters Buckinghan 
Milford. The company specializes 


Vu (file wer of quali! products ince 1918 


TAPES 


bus 


: 


| 


Designed for versatility— 


Built for long life... 
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actuations without failure! 


important addition the well-known Acro line this 
new split contact snap-action micro switch. features high 
hp, and dual circuitry terminals. 
this design, the rugged, time-proven Acro rolling spring 
principle utilized assure long life and 
precision performance. 


The Model C-11008 shown above normally closed 
switch. However, the double-throw arrangement 
diagram can control two single pole single throw circuits 
can used for double make break single circuit. 
rated amps and with pin plunger 
with various leaf and roll leaf bracket actuators suit 
your individual application. 


you’re looking for way improve your product’s 
performance and lower your costs, more than likely this 
new Acro switch one Acro’s many other designs 
just what you need. glad send descriptive 
obligation. 


SWITCH DIVISION 


Columbus 16, Ohio 


Piants at Columbus and Hillsboro 


REPRESENTATIVES PRINCIPAL CITIES 


tubular, solid and special 
well Facilities alse 
make operations 
permitting wide range product 
shapes 


mid-west area customers The Beryl- 
lium Corp., immediate 
deliveries beryllium copper alloys. 
warehouse, located 17187 Wyom- 
ing will also stock particular 
loys, sizes and shapes paris being 
used by its customers 


The Lima Motor Co., 
Ohio. has opened a new branch othce 
6432 Cass Ave., Detroit handle 
original equipment electric motor and 
vearshilt drive sales the area. 


new ofhee, 


Manufacturers’ 
Publications 


these selected publications 
terials components technical data and 
engineering services, write direct the 
manufacturer on company letterhead 
mentioning 
i your ¢ 


VARIABLE RESISTOR REFERENCE 
chart gives essential 
istics variable com 
position resistors Suitable for wall 
desk-top file drawer use, the chart 
provides illustrations and descriptions 
over basic modifications available 
for each control, such printed wiring 
wire-wrap terminals, Copies 
chart are available 
quest to the Stac kpole Carbon Co., St 
Marys, 


ELECTRONIC APPARATUS Amplifiers 
impedance measuring instruments and 
256 


page Catalog Many detectors are 


oaxial elements are included 


shown, and frequency-measuring equip 
ment shown and described detail 
Standard signal eenerators, Ose illators 
and pulse and 
among other items included. Request- 
should made company letterhead 
General Radio Co., 275 Massachusetts 
Cambridge 39, Mass 


CRO 


Special Reports 


Finishing Non-Ferrous Metals 


NUMBER Base, Corrosion- 
Resistant Finishing with 


WHAT IRIDITE? 


Briefly, the tradename for specialized line 


chromate conversion finishes. They are generally applied 


dip, some brush spray, near room tem- 


perature, with automatic equipment manual finishing 


facilities. During application, chemical reaction occurs 


that produces thin max.) gel-like, complex 


chromate film non-porous nature the surface 


the metal. This film integral part the metal itself, 


thus cannot flake, chip peel. special equipment, 


exhaust systems specially trained personnel are 


required. 


Chromate conversion coatings are well 
known and accepted throughout industry 
economical means providing cor 
rosion protection, good paint base and 
decorative finishes for non-ferrous metals. 
However, continued developments have 
been rapid and widespread that many 
manufacturers may not be completely 
aware the breadth application this 
type finish. Hence, this digest cur 
rent information; bring you date 
the many ways which you can 
tain proper surface preparation for paint 
ing and increase product durability with 
single multi-purpose chemical pretreat 
ment. Report decorative, corrosion 
resistant finishes and Report 
chemically 


finishes are available on request 


First, accepted fact that metal 
surfaces should prepared before paint 
ing to make possible an efficient paint sys 
tem Naturally, this preparation should 
provide for good initial paint adhesion 
Chemical treatments have proved extreme 
effective this respect, particularly 
those neutral preferably acid 
ture Further, to be most efficient, chem 
ical treatments should provide non-por 
ous barrier maintain adhesion sealing 
the metal from the paint and moisture 
They should also provide a self-healing 
film which prevents lateral corrosion the 


event that bare metal exposed through 


The Iridite chromate conversion coat 


meet all these 


is a chemical conversion treatment for sur 

face preparation. provides initial paint 
bonding molecular adhesion. acid 
nature and produces film that gel 

like and non-porous structure. Thus, 
the Iridite film effectively seals the metal 
from the paint and from moisture penetra 
tion. Because the film contains certain 
relatively soluble constituents, will pro 
tect areas scratched through bare metal 
and prevent lateral corrosion This 
accomplished gradual leaching 


these constituents into the damaged area 


Further, because its gel-like, non-crys 
talline nature, the Iridite film will not 
affect the appearance texture the 
paint film, nor will dust powder 
mar the painted surface 
film is non-porous, paint coverage is in 
creased, thus substantial savings paint 
costs will realized. addition, treated 
parts may stored for long periods 
time prior painting without the risk 
entrapped causing 


when painting 


Iridite chromate conversion coatings 
are widely used with equal and suc 
cess under both baked and air-dried paint 
systems. While the actual adherence prop 
erties of the Iridite film do not increase 
appreciably with its thickness, corrosion 
protection does The protection of the 
Iridite film proportionate its thickne 
and should taken into considerati 
when selecting the Iridite to meet ye 
needs. However, sometimes nece 


ary to sacrifice maximum corrosion pro 


part only partially painted. For 


example, may desirable use thin, 
clear, bright Iridite film if the unpainted 
areas must present chrome-like appear 

ance. case that instrument 
housings which the exterior painted 


and the inside left unpainted 


On the other hand, if all surfaces of the 
product are painted and maximum 
corrosion protection required, the 
ier and most protective Iridite films should 
used. For example, all surfaces 
die cast fruit juicers are finished with a 
highly protective Iridite film prior paint 
ing to provide maximum resistance to the 


corrosive action of fruit juices 


Iridite finishes are now available for all 
commercial forms of the more commonly 
used non-ferrous metals, including zine, 
cadmium, aluminum, magnesium, silver, 
copper, brass and bronze. addition 
providing excellent base for paint, the 
Iridite films also have high decorative val 


ue when used as final finishes in them 


These films can produce wide variety 
of pleasing appearances including clear 
bright, iridescent yellow, bronze, olive 
drab and brown. In addition, many films 
can modified bleaching dyeing 
Among the dye colors available are var 
ious shades of red, yellow, green, blue or 
black 


planning designing, you should 
consider the many other characteristics of 
Iridite finishes which may enter into the 
tions protective and decorative finishes, 
and bases for organic finishes and bond 
ing compounds, Iridites have low 
trical resistance Some can be soldered 
and welded. The film does not affect the 
dimensional stability of close tolerance 


parts 


Iridites are widely approved under both 
Armed Services and industrial specifica 
tions because performance, low cost and 


savings materials and equipment 


You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited to your product requires 
the services of a spec talist That's why 
Allied maintains staff competent 
Field Engineers help you select the 
Iridite to make your installation most 
cient improving the quality your 
product You'll find your Allied Field 


ineer listed under ‘Plating Supplic 


in your classified telephone book Or 
direct and tell us your probler 

literature and data, as we as 

Allied Research Products, Inc 1004.06 

East Monument Street Jaltimore 
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Patents Pendive 


YLON CO/L FORMS 


NEW PRODUCT INTRODUCED 


CLEVELAND CONTAINER CO. 


the QUALITY name for Phenolic Tubing. 
CLEVELAND'S NYLON FORMS... 


are one-piece precision molded, high temperature for 
use with cores. 


eliminate costly assembly operations they can had with 
the collar integral part the 


are notched prevent slipping turns, speeding wind- 
ing operations. 


edges are serrated provide greater when engaged 
with winding arbor. 


have six internal ribs enabling cores pressed into the 
form, eliminating time consuming, hand threading operations. 


have unique patented chassis lock, eliminating costly mount- 
ing clips 


resist electrolysis 


available all standard colors, tor easy 
certain lengths fit 8/32 and core sizes. 


Reg U S. Pat Off 


THE 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND OHIO 


PLANTS AND SALES OFFICES: K& 
CHICAOO DETROIT + MEMPHIS PLYMOUTH, WIS. OGDENSBURG WY + JAMESBURG WJ LOS ANGELES 


ABRASIVE DIVISION ot CLEVELAND, OHIO 


Cleveland Centainer Cenede, Lid, Prescott and lorento, Ont 


Representatives: 
WEW YORK AREA MURRAY, 604 CENTRAL AVE. EAST ORANGE, | 
NEW ENGLAND RS. PETTIGREW & CO. 62 LA SALLE RD, WEST HARTFORD, CONN { 
CHICAGO AREA PLASTIC TUBING SALES, 5215 RAVENSWOOD AVE, CHICACO 
WEST COAST IRV. M. COCHRANE CO. 408 S ALVARADO ST. LOS ANGELES ae 


Book Reviews 


Radio Electronics Samuel 
Graw-Hill Electrical and Engineering 
Series, 487 pp, $7.00, 
Book Co., Inc., N. Y.. 1956 


The book under review treats con 
mathematical detail the essen 
tial processes and circuits import 
anecee in the field ot radio communica 
Emphasis the physical and 
mathematical analysis to ive the 
reader an understanding of the funda- 
mentals underlying the broad 
communication, chapter informa- 
tion theory relates some of the results 
this theory with different types 
communication systems 

The various radio circuits 
communications are from 
explain their operation. This 
lowed fairly rigorous mathematical 
analysis. These are useful deduce 
solution which yields description 
examine the effects of the various para 
meters the operation the circuit 
aspects communications 
svstems and engineering are discussed 
system synthesis 

this book should interest 
working engineer reference well 
as to the student 


Engineering Applications Vector Analy 
sis, Col. Leonard Barrett, The 
National Press, Palo Alto, Calif., 114 

“Vector Analysis” undergraduate 

matics course “recommended for 
trical engineers.” But only 
bite: most take wide detour 

because the math can pretty 
engineer who might have taken the easy 
way. only find himself today entering 
the field advanced magnetic 

trostatic design, may find this book a 

addition his library. 

analysis can useful This short 
and electrical theory to show step-by 
tep how to solve such problems is 
wires magnetic field and vector po 
tentials within and without 
ime wire between parallel conductors 
ele or the electric field in and about 
varving magnetic adapted 


to 


se lt-instruetion 


| 
Ax 
j 
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When specifications call for— 


ADVANTAGES 


CUSHIONED GLASS CONSTRUCTION 
DIELECTRIC STRENGTH VACUUM 
TIGHT SEALING MINIATURIZATION 
SUPER DURABILITY VIBRATION 
RESISTANCE MAXIMUM RIGIDITY 
ECONOMY AND PROMPT DELIVERY 


Check your requirements with sealed terminal specialists! 
Electrical Industries spectalizes the design and 
ture sealed terminations for all types and 
electrical components. Both standard and custom terminals 
can supplied quickly meet every design 
and the severest environmental condition. In most Cases, 


specifications can met with standard types 


maximum economy and fast delivery! 
for Compression Seals, Multiple Headers, Sealed Ter- 
minals, Condenser End Seals, Threaded Seals, Transistor 


Closures, Miniature Closures and Color Coded Terminals 
one dependable source for all hermetically sealed terminal 
requirements! 


ELECTRICAL 
INDUSTRIES 


DIVISION OF AMPEREX ELECTRONIC CORPORATION 
44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 


*PATENT PENDING ALL RIGHTS 


for longer 
voltage... 


Wlustrated above — 
lated tip plug and 


Nylon Connectors 


(Available in 11 bright colors) 

@ Shock-proof nylon sleeves— won't chip or 
crack with the hardest usage. 

@ Excellent for high voltage applications. 

@ Highly resistant to extremes of heat, cold 
and moisture. 

@ Tip and banana plugs designed for simpli- 
fied solderiess connection of up to 16 gauge 
stranded wire. Jacks require soldered con- 
necthon. 

@ Economical —simple, functional design gives 
you top quality at low cost. 


SPECIFICATIONS 
BANANA con- 


struction with nickel-silver springs. Spring plug is 
175° diameter, fits all standard banana jacks, 
TIP Recessed metal head fully insu- 
lated. Metal parts are brass, nickel-plated. 
Pin is .081" diameter —fits all standard tip jacks. 
NYLON TIP JACK AND INSULATING SLEEVE 

Complete assembly includes standard nylon 
tip jack with threaded nylon insulating sleeve. 
ideal for patch cords or for panel mounting 
where an insulated rear connection is desired. 


Write for somples, prices and further information 


Pilot Lights 


Available in a wide variety of types, 
Johnson Pilot Lights ore stocked by 


parts distributors throughout the 

Pa country. Available types include 
x @) continuous indication neon types; 
models for high and low voltage 
incandescent bulbs, standard or wide 

angle glass and lucite jewels in 
’ clear, red, green, amber, blue, or 
‘a opal lenses. Specials, including those 

meeting military specifications are 

MEY also available ing vant 


ties. For full information, write to 


& SECOND AVE. S.W. © WASECA, M 


companion tip jack 
and insulating sleeve. 


Association Activity 


Technical and Scientific Writing Sub- 
ject Philadelphia Conference 

conference and Tech 
nical Writing will held Aug. 
24 in Philadelphia at, and sponsored 
by, the University Pennsylvania’s 
Institute for Cooperative Research. 

Open scientists, engineers, editors 
and similar specialists the Conference 
will provide advance study 
perience-sharing the techniques 
making literature readable 

problems 
the communication technical informa 
tion will analyzed and current sys 
tems for handling these problems eval- 
uated, Among visiting staff members 
will be: Lee, chief writer, Rem 
Univae Division: Harry 
Marschalk, head, Publications 
Branch, Navy Ordnance; 
and MeDaniel, manager, Tech 
Information Division, Westing 
house 

Conterence 

Information applications may 
tained from Dr. Harry Arader, 3400 
Walnut Philadelphia 


NEC Makes Plans for 10,000 Visiting 
Engineers 

More than 10,000 engineers and 
attend the 3-day National Electronics 
Conference, scheduled meet the 
Hotel Sherman, Chicago, Oct. 1-3. 

Approximately 100 technical papers 
will presented this 12th Annual 
Conference, sponsored the American 
stitute Radio Engineers, In- 
and 
Manufacturers Association, 
Motion and Television Engi 
neers, and several 

record number commercial 
played during the 


Standards Engineers 

Meet Washington 

Fifth Annual Meeting the Stand 
ards Engineers Society, held 
the Hotel Willard Washington, 
Oct. 3. 4 and 5. will consider possible 
solutions technological prob 
lems through the application stand 


ards. New feature will be presentation 
awards for outstanding perform 
ances and service the field stand- 
presentation Fellowships out- 
standing personalities the 
standards. 

Speakers will include: Thomas 
Hallowell, president Standard 
Pressed Steel and president the 
American Standards Association, and 
Dr. associate director 
for National Bureau Stand- 
ards. 


ISA Automation Conference 
Scheduled for September 


Annual International In- 
strument Automation Conference and 
Exhibit, sponsored the Instrument 
Society America, will held the 
New York Coliseum, New York, 
Sept. 17-21, 1956. Conference will in- 
clude a one day symposium on the role 
the computer indus- 
trial processes, Key paper will be 
delivered Prof. Donald Eckman 
Case Institute Technology. 
Sequel the computer symposium 
will be a workshop on the theory and 
practice data handling. Last year 
each participant the 
gram was required return feed 
back 
and con this This year, 
formal lectures the workshop are 
being preprinted and mailed people 
who have registered Aug. 30. Chair- 
man this program Prell, 
vice president charge Applications 
Engineering 


Los 


SPI Plastics Division 
Twelfth Annual Conference 


The Reinforced Plastics Division of the 
Society the Plastics Industry 
rently organizing the Twelfth Annual 
and Management Conference 
which take place the Edgewater 
Beach Hotel Chicago, 5-7, 
sessions will cover papers 
Problems, Premix Com- 
pounds, Prepreg Materials, Preforms, 
Industrial Design and among 
other subjects 

Clare manager, Custom 
glas Corp New the new 


ELECTRICAL MANLEACTURING 


NEWNAN, GA. 


MELROSE PARK, ILL. 


OGDEN, UTAH 
NEW BRUNSWICK, N. J. 


INDIANAPOLIS, IND. TYLER, TEX. 


RICHARDSON 
LAMINATED 
and MOLDED 
PLASTICS 


LIKE THE CONSISTENT QUALITY 


RICHARDSON 


SUPPLY 


Exploded view shows CTS concentric 
shaft tandem variable resistor with switch. Arrows 
indicate laminated parts made with Richardson 
plastics. 
Chicago Telephone Supply Corporation the world’s largest 
producer variable resistors. achieve this position, they 
have stressed quality their manufacturing operations 


and their sources supply. For many years, The Richardson 
Company has supplied the Chicago Telephone Supply Corpora- 
tion with laminated and molded plastic products which meet 
their high standards for insulating and electrical 


you are looking for supplier who give you 
what you need, contact Richardson. Their complete laminating 
and molding facilities permit volume production with consistent 
high quality and Write phone today for complete 


information. 


RICHARDSON COMPANY 


FOUNDED 1858 
2799 Lake St., Melrose Park, District) 
SALES OFFICES PRINCIPAL CITIES 


SIX PLANTS 


GEARMOTOR 
for dependable 


power 
Small 
Applications 


induction motors are designed 
applications where motion slow 
speed That's why more 
than million are use today 
vending, coin operated machines, 
amusement games, household 
ranges and Gear- 
motors are manufactured four 


bas sizes, W ith outpul shaft speed 


magnetic 
for the interval where 
there contact can 
provided 


Flexible manufacturing opera 
tions permit prompt delivery 
Gearmotors ordered 


For 
the requirements your applica- 
tion to us 


1600 JUNCTION AVE. 
RACINE, WISCONSIN 


Gearmotors and 
Special Electrical Equipment 


Designers 


Aug 21-24 
Western Klectronic Sho and 
nt ‘ p wed | the W t 

( t hlectroni Manufacturer \ 
wiation and the Lo Angele ind 

San | ‘ Section represent 
the th Region of In 
Radi hngineer Par 

Pacitn Hotel Ambassa 
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ner Seminar | 


Sept Meetin Ihe 


mee! opolitan Hotel Den 


facture \ssoctation niversit ol 


Sept 
( onterener Hluminatin 
it Hotel Stathear. Bostor 


of bkleetrical Connection 
Radio Televisions Manu 


Sept. nth Annual 
trument- Aut (lonterer 

wnt Sen Amer i Ne 


Sept. 17-18 
ponsored by the 
Workin on Semiconductor 
Devices the Advisory Group 

lectron Pubes Western nien 
Nuditorium, Ne York 


Oct. 1-3 Nationa hleetror 


Hotel Chicago 


Oct. 1-5) Fall Geeneral Meeting 
American Institute of Electrical En 
Morrisot Hotel, Chica 


Oct. 3-5 Pweltt Vnnual Meet 
it Canadian Klectrical Manutae 
turers Association, Sheraton Breck 
Hlotel, Niagara Fall Ontario, Can 


Oct 8-12 ball 
\imericat Weldu 


the Division 
Phe SPL is located at new 


Park New York 


Coover Leads tor Next Year 


Phe election of Mervin S. Coover. as 
dean ot eneinecring and prote 
Stute College la 1956-57 
the annual meeting the 

New vice ident ure 

Laboratory, General Company 
Schenectady N. 

General Company, New 
irk N | 

wealth Associates, [ne Jackson Mich 

trical Texas Agricultural 
ind Mechanical College College Sta 


Thon Lex 


Service Westinghouse 
Ore 

Toledo, 

Rensselaer Polytechnical has 
been lowa State College 1935 
was the engineering the 
1935. His with has 


president of the Institute 


Chase Heads 
Cleveland Engineers Again 


Cleveland Engineering Society 
Re-elected with Chase were Willard 
Brown, manager application engi 


Co first) vice-president: Robert 


Calendar Meetings 


COMPARATOR-CHECKED 


insure precision parts 


cores are checked optical 
comparator magnification assure 
exact conformance. Arnold quality control 
iron powder cores includes the maintaining 
rigid electrical, physical and 
specifications unmatched in the industry. 


Write for copy Bulletin PC-109 


Contains essential data on processing, control method 
pl! Is, types, sizes, suggested use fre« 


pplicatior 
r of Arnold iron powder cores 


ADDRESS DEPT. EM-67 


IRON POWDER CORES 


meet your highest requirements 


QUALITY 
ACCURACY 


Here are the essential facts keep mind about iron powder cores 
and Arnold. illustrated above, make wide selection 
from simple cylinders special cores complicated design. That 
includes all standard types and sizes threaded cores, cup, sleeve, slug 
and cylindrical insert cores you may require: for use antenna and 
coils, oscillator coils, coils, perm tuning, coils, television coils, 
noise filter coils, induction heating and bombarder coils, and other low 
frequency applications. Also, standard series iron powder toroids 
being engineered this time, which will conform the standard sizes 
proposed the Metal Powder Association. We'll appreciate the 


THE ARNOLD 


SUBSIDIARY ALLEGHENY LUDLUM STEEL CORPORATION 
General Office Plant: Marengo, Illinois 
DISTRICT SALES New York: 350 Fifth Ave. 

Los Angeles: 3450 Wilshire Boston: 200 Berkeley 


J 


— 


SSS WW 


Price includes: 


‘sn yay A complete range from 1, PRIME COAT 
*, 12212" to 60% 9 These new 2. NEOPRENE GASKET 
ke engineered enclosures comply to 1 SUB PANEL 
J.1C. specifications and are 3. SUB PANEL 
va available to help you solve your 4. MOUNTING | 
junction bor requirements at P = 
ower prices APTIVE SCREWS 
fabricate custom enclosures all types 
A 


601-607 Ottawa Avenue, 
GRAND RAPIDS MICHIGAN 


Send for Size and Price List 


Your “work for insulation problems 


ELECTRICAL INSULATION 
AND DIELECTRICS 


design manual that’s virtual must for engineers who 
need keep pace with current technology the swift moving 
field electrical insulation and dielectric materials 
The editors MANUFACTURING have assembled into 
one handy-to-use 136-page book, selected group articles dealing 
with the application insulation and dielectrics the design and 
development electrically operated products. Many the articles 


include exhaustive, critical appraisal property characteristics and 
applic ation possibilities. 


Feature article (with dates original publication) 
cludes: Research Progress Dielectrics (December 1954); The Epoxy- 
System for Embedded Circuits and Components (April 1955); 
Arcing Plastics Insulation (April 1954); Dielectric 
Strength Solid Insulation (May 1954); Impact High-Energy 
Radiation Dielectrics (June 1955); Deteriorating 
Dielectric Materials (July 1954); Ferroelectric Dielectrics (July 1954); 
Applications for Gas and Liquid Insulation (June 1954); 
Compounds for Molded Parts (March 1955); Filled Fluorocarbons 
New (February 1955); Evaluating Dielectric 
Properties Plastics Laminates (October 1954); Plastics Laminates 
Standards (November 1954); Effects Water Immersion and Humidity 
Laminates (July 1955); Temperature Classification 
Insulating Materials (September 1954); 


European Developments 
the Dielectrics Field (August 


bibliography lists earlier articles containing design 
data applicable current problems. 


The 136-page Design Annual includes each article complete form with 
all original illustrations, tables and text. Single copy price $3.00 orders 
accompanied Orders should addressed to: Campbell, 
Director Reader Service, The Gage Publishing Company, 1250 Sixth 


New York 20 


Trundle Consult 
ants, treasurer; and Harvard 
Meter Company, second vice-presi 
dent 


Lamme Medal Award 


coveted engineering award, the 1955 
Lamme Gold Medal, was awarded to 
Clinton Hanna, associate director 
research, Westinghouse Electric Corp., 
Pittsburgh, during the Sum- 
mer and General Meeting 
the American Institute Electrical 
Engineers the Fairmont Hotel San 

Dr. Hanna received the Medal “for 
his fundamental and 
achievements the design generator 
voltage regulators automat rolling 
mill controls and tank gun stabilizers.” 

Dr. who was graduated from 
Purdue University has spent 
his entire engineering career with West 
nghouse. He holds more than 100 
patents the fields sound repro 
duction, sound motion pictures, regu 
servomechanisms, 
tion and aircraft automatic pilots. 


Advisory Board for Reliability 

and Quality Control Symposium 

Third National Symposium 
liability and Quality Control 
tronics jointly the 
Professional Group Reliability and 
Quality Control, the American Society 
for Quality Control, and RETMA, 
be held on January 14-15, 1957, at the 
Hotel Statler, Washington, has the 
following Advisory Board: 


Max ( Hater 
Radio Cory America 
Defense Blectronic Prod 


‘a fer N J 


Henry Ter ‘ 
Commanding Offteer and Direct 
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Control Components Digest 


News and notes resistors, rheostats, relays, motor controls, dimmers and other control components 


75-ton shield door gets 
fingertip control 


Centralized Ward Leonard motor con- 
trols slide the massive shield door for this 
lotron into plac for research 
experiments Brookhaven National 


Laboratory, Upton, Long Island, 


FIRST TEST DIVE, leash, for new midget sub. Fairchild engineers stand by. She passed 
this and other tests and was turned over avy. 


New 4-man midget sub joins Navy with 


Only feet long, but packing nets protecting harbors, {oot door protects personnel from 


mighty wallop, the USS X-1, new sneak rivers and canals attack radiation when deuterons (the nuclei 
midget submarine has just been power plants, bridges and dams. heavy hydrogen) are accelerated 
liminarily accepted the Navy And, among the many design fea- energy million electron volts. 
from the builders, Fairchild ngine tures contributing the striking pow- 

Division Fairchild Engine and this new Naval weapon, you'll 


plane Corporation, Deer Park, find reliable Ward Leonard controls Easy derating for 


for the electric drive—just one the 
The 25-ton carries ays Ward Leonard products are aid- group-mounted resistors 
crew, can dive under cut through ing national defense. This family curves will help the de- 


signer allow for mutual heating resis 


100% inspection here! 


+ 
this 100% check! She’s measuring 
> 
D 
% SPACING CENTER Jun ree 
| 9 


NUMBER OF TUBES 


new Ward Leonard dimming system tors mounted close proximity. typi- 
for hot-cathode 40-watt T-12 fluorescent the practical design data you'll 
lamps handles 140 lamps with find Ward Leonard’s page Catalog 
dimming range 500 Simple and 
non-electronic, the new dimmer de- 
signed for control cove lighting, lumi 


nous and multiple lamp fixtures WARD LEONARD 


vor é ) j ality ori is jurches 


every single unit that gives Ward Leon- cuit output unaffected change 
ard products their reputation for connected lamp load. For complete data, Since 


racy, stability and long life. write for bulletin RESISTORS RHEOSTATS CONTROLS DIMMERS 


15. Write for your free copy today 
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- 12”12" to 60 « 90 These new 2. NEOPRENE ASKE 

engineered enclosures comply to 
pA J.1.C. specifications and are J. SUB PANEL 
a available to help you solve your 4, MOUNTING | 
unction bow requirements at 

lower prices. », CAPTIVE SCREWS 


with 
, 
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Standard Price 


fabricate custom enclosures all types 


601-607 Ottawa Avenue, 


Your “work for insulation problems 


ELECTRICAL INSULATION 
AND DIELECTRICS 


design manual that’s virtual must for engineers who 
need keep pace with current technology the swift moving 
electrical insulation and dielectric materials 
The editors MANUFACTURING have assembled into 
one handy-to-use 136-page book, selected group articles dealing 
with the application insulation and dielectrics the design and 
development electrically operated products. Many the articles 


include exhaustive, critical appraisal property characteristics and 
application possibilities. 


Feature article content (with dates original 
cludes: Research Progress Dielectrics (December 1954); The Epoxy- 
Resin System for Embedded Circuits and Components (April 1955); 
Arcing Plastics Insulation (April 1954); Dielectric 
Strength Solid Insulation (May 1954); Impact High-Energy 
Radiation Dielectrics (June 1955); Deteriorating Influences 
Materials (July 1954); Ferroelectric (July 1954); 
Applications for Gas and Liquid Insulation (June 1954); Glass-Premix 
Compounds for Molded Parts (March 1955); Filled Flaorocarbons 
New Component Materials (February 1955); Evaluating Dielectric 
Properties Plastics Laminates (October 1954); Plastics Laminates 
Standards (November 1954); Effects Water Immersion and Humidity 
Thermosetting Laminates (July 1955); Temperature Classification 
Insulating Materials (September 1954); European Developments 
the Dielectrics Field (August 


bibliography lists earlier articles containing design 
data applicable current problems. 


The 136-page Design Annual includes each article complete form with 
all original illustrations, tables and text. Single copy price $3.00 orders 
accompanied remittance. Orders should addressed to: Campbell, 
Director Reader Service, The Gage Publishing Company, 1250 Sixth Ave., 


New y ork 20 


president, Trundle Consult- 
ants, treasurer; and Harvard 
Meter Company, second 
dent 


Lamme Medal Award 


coveted engineering award, the 1955 
Lamme Gold Medal, was awarded 
Clinton Hanna, associate director 
research, Westinghouse Electric Corp., 
Pittsburgh, Pa., during the Sum- 
mer and Pacific General Meeting 
the American Institute Electrical 
Engineers the Fairmont Hotel San 
Francisco, 

Dr. Hanna received the Medal “for 
his fundamental and 
achievements in the de sign of generator 
regulators, 
mill controls and tank gun stabilizers.” 

Dr. Hanna, who was graduated from 
Purdue University 1922, has spent 
his entire engineering career with West 
patents the fields sound repro 
duction, sound regu 
servomechanisms, Kyroscope stabiliza 
tion and pilots. 


Advisory Board for Reliability 

and Quality Control Symposium 

Third National Symposium 
liability and Quality Control 
tronics sponsored jointly the 
Professional Group Reliability and 
Quality Control, the American Society 
for Quality Control, and RETMA, 
held January 14-15, 1957, the 
Hotel Statler, Washington, has the 
following Advisory Board: 


ral Manager 
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Control Components Digest 


News and notes resistors, rheostats, relays, motor controls, dimmers and other control components 


FIRST TEST DIVE, leash, for new get sub. Fairchild ngineers stand by. She passe 
this and other tests and was turned over 


New 4-man midget sub joins Navy 


Only feet long, but packing 
mighty wallop, the USS 
midget submarine has just been pre- 
from the builders, Fairchild ngine 
Division Fairchild Engine and 
plane Corporation, Deer Park, Long 
Island, 

The 25-ton carries 4-man 
crew, can dive under cut through 


100% inspection here! 


this check! She’s measuring 
and concentricity ceramic 
cores—just two details Ward 


steel nets protecting harbors, and 
sneak rivers and canals attack 


power plants, bridges and dams. 


And, among the many design fea- 
tures contributing the ‘striking pow- 
this new weapon, you'll 
reliable Ward Leonard controls 


Ward Leonard products are aid- 


ing national defense. 


COMPONENTS for new 


New dimmer for fluorescents 

new Ward Leonard dimming system 
for hot-cathode 40-watt fluorescent 
lamps handles 140 lamps with 
dimming range 500 Simple and 


non-electronic, the new dimmer 


| 

rigorous and continuous quality control. 
But, it’s checking details like these 
every single unit that gives Ward Leon 
ard products their reputation for accu- 


racy, stability and long life. 


signed for control cove lighting, lumi 


nous ceilings and multiple fixtures 


theatres, auditoriums, churches, office: 
restaurants, and night clubs. Dimmer 
cuit output unaffected change 
connected lamp load. For compl data, 
write for bulletin 


INOLIKY SERVICE CARDS JING BACK COVES 


75-ton shield door gets 
fingertip control 


Centralized Ward Leonard motor con- 
trols slide the massive shield door for this 
modern cyclotron into place for research 
experiments Brookhaven National 
Laboratory, pton, Long Island, 


Made concrete with steel support 
and weighing tons, the 12- 
foot door protects personnel from eflects 
radiation when deuterons (the nuclei 
heavy hydrogen) are accelerated 
nergy million electron volts. 


Easy derating for 
group-mounted resistors 


This family curves will help the 
signer allow for mutual ating resis- 


100 


Ct 
sees 


PERCENT OF SINGLE UNIT RATING in free oi 


NUMBER OF TUBES IN GROUP 
tors mounted close proximity. typi- 
cal the practical design data you'll 
find Ward Leonard’s page Cat 


15. Write for your free copy 
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YOU CAN’T BEAT 
GARRETT SERVICE 


I'm not wise guy, but know 
about the service these Garrett plants 
give you. Seems hard believe 
Those fellows bend over backwards 
help you out emergency 
And their regular service means you 
always get deliveries when promised 

sometimes before 

course, when comes quality 
they are tops lock washers, flat 
washers, spring washers, hose clamps, 
stampings and assemblies. They 
have three plants equipped with the 
most modern high-speed 
machinery turn out billions parts 
exact specification complete 
heat treating, plating and finishing 
facilities. you believe me, 
next time send your order into 
Garrett. You'll see why their custom 


ers say YOU BEAT GARRETT 


LOCK WASHERS 

FLAT WASHERS 
HOSE CLAMPS 
STAMPINGS 


GEORGE GARRETT CO., Inc. 
Philadelphia 34, Pa. 


under the above 
has led the following discussion 
between reader Richard S. Sanford, de 
Raytheon Manufacturing 


editors 


From Mr. Santord the Editors: 


wish take exception certain state 
ments your editorial, “Design for 
Planned the April 
issue MANUFACTURING 
and care for, guarantee “lifetime” 
service and will not knowingly purchase 
any (other than food other 
consumable supplies) which will serve 
for “no more than two three 
whether will ever possible de- 
sign article appliance for only 
two three years life and still 
ured that six months possibly harder 
than average usage will not for 
the junk Only designing for 
conditions can assured that every 
applianee will give least two three 
service under all 
expected conditions usage 

tically new cars with the 
the doors and fenders rusted through 
such shoddy workman 
and marginal early 
failures are The 
electric and refriger 
ator that parents bought 1928 
are still qquiite erviceable and have had 
fewer breakdowns all than have 
perienced with several yu wtically new 
The Ford drove until 
everal years ago still has far less 
and body corrosion than the car | am 
now driving, the average postwar 
be able to make articles of even higher 
quality and longer life now. Las a con 
umer, will gladly pay tar more of a 


liability in a produet than for all the 
ilt ind vad etry im the 
world 


ind employment depends on continuing 
and other consumer 
ood But can not this continuing con 


demand fostered improve 


Abstract and Comment 


for Planned Obsolescence’’ 


ment design, campaign make 
John Doe want even three cars, 
television sets, automatic widgets 
rather than forcing him buy new 
Jato because the engine fell out his 
old one while was driving his mother- 
in-law the railroad station? Surely 
the economic standards and comforts 
everyone will much greater, and em- 
ployment and profits will 
the consumer can spend his money for 
new iypes appliances and labor-sav- 
ing rather than having con 
tinually repair replace the few 
now owns. whole host new con 
sumer goods are now 
were not ago: television sets 
tape home air conditioners, 
and whole host more can and 
would rather dent budget for 
second television room air condi 
tioner, or an automatic diaper changer 
than to replace a two-year-old clothes 
washer which has fallen 
before its time. hope you will agree 
with that good thing all 
have not taken this 
row for example, our 
automobile tires would not last 40,000 
miles, but would have to be replaced 
every month 

have been much dismayed this 
falling apart rather than 
new and better equipment has 
been and was quite disap 
KING any way countenancing this 
nothing but another expression of the 
old bugaboo “limited economy” 
“economy and belongs 
more to the 1930's than to 1956. Cer 
tainly with technology and science ad 
vaneing as fast as it is today, we ean 
rely creating new consumer demands 
continued production and 
plowing under litth sets When 
every, ha one carom his 
ven a chance. he will want two cars 

If you desire to print my comments 
of many of my fellow enuvineers 1 have 
no obpection | wish also to take this 
opportunity thank for the 
you do engineers in general in making 


| 
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where 


needed 
family 400-cycle ground-power packages 
which are more than match for the accuracy 
demanded the avionic systems 
aircraft. There are 
models from 125 KVA... stationary 
every use from the development laboratory 
the flight line, where they are invaluable 
TYPICAL SYSTEM SPECS... 
RATING KVA, power factor 
OVERLOAD RATING KVA for minutes; 120 KVA for second 
REGULATION: Frequency 400 cps Ocps with Ocps ing 
Voltage 
RECOVERY TIME 100 millisecor 
VOLTAGE MODULATION less than 
FREQUENCY MODULATION less thar 
VOLTAGE DIP OVERSHOOT 
average with rated load one phase; load 


WAVE FORM 


ond te day for the ner 


4441 S 


DISTRICT OFFICES AND REPRESENTATIVES 


checkouts the vital systems that 
keep modern planes aloft, on-course 
Regulation and control all units, regardless rating 
are maintained within extremely close limits. Whatever 
your need for ground power research and 
development, quality control, testing 


check first with Leach 


un LEACH 400-Cycle Power 
It ratin pectheation 


lis 
for all unit 


INET-PALMER DIVISION 


SANTA FE AVE, LOS ANGELES 58, CALIFORNIA 


IN PRINCIPAL CITIES OF U S. AND CANADA 


N 


MOTOR 


STARTING 


WINDINGS 


switches operate 
fundamentally new principle 
which avoids frictional compo- 
nents, and results “instanta- 
snap 


Check these advantages: 


@ lnstant switching action 

Frictionless” operation 

@ Accurately predictable settings 

Uniform operating 

@ Wide range of cut-out speeds 
furnished to match maximum 
pull-up torque requirements 

@ Wide range of cut-in speeds to 


eliminate regeneration effects 
especially in large motors 


@ Switch consists of only 4 simpk 
parts 


@ Large selection of standard sizes 
to meet Most requirements 


@ Specials available on order 


@ Matching stationary switches fur 
nished in open or closed types 
with required contact materials 


WRITE, WIRE OR PHONE TODAY 
FOR DETAILED INFORMATION 


ENGINEERED PRODUCTS, INC. 
12 Interstate Street @ Bedford, Ohio 
BEdford 2-4100 


and maintaining the quality 


of vour technical article 


Reply: 
essentially Mi Saniord and the 


room for any shoddy products But the 
critical point, must reiterate, that 
we 48 4 nation must accept the tact of 
obsolescence element our na- 
tional economy. This faet must be con- 
so, the manufacturer must neces 
arily ce sign products that are able to 
perform for many years, 
but does not follow that 
must be used to the ultimate end of its 


Mr. Sanford overlooks the sharp dis 
tinetion between the two 1 pes olf ob 


olescence 


One which due interior con 
truction and shoddy materials and 


components 


hb. The other due to the emergence of 
new technology and 
the expanding national economy 
the consumer thus 
ready replace his 
ing appliances other equipment 
with new ones, as often as better 
products are designed and put 
the market word 
does not refer the inherent life 
expectancy the but 
the inclusion of newer operating 
features, greater safety, better 


and similar 


The that product can last five 
ten twenty years does not justify 
its perpetuation. The stone-age prob 
ably would last the stone-age consumers 
for 100 200 years, they lived that 
long. Our museums are full products 
that were built centuries ago and that 
are stll excellent condition. Nothing 
tougher has been made than the old 
Underwood or Remington typewriter 
that our fathers used. Are therefore 
never to use the IBM. electric type 
writer? sure that our grandmothers’ 
manual type toaster could serve several 
Are not use the con 
pop-up toaster with its 
Whether you like not 
long our expanded economy con 
tinues (and the editorial did make this 
qualification very clearly) will want, 
and will buy, better and newer products 
But will give repeat orders only 
maintain 
tandards their design 


and manufacture 


needs expanding economy 
cannot be met by “denting” the con 
umers budget only buy new type 
ot appliance \ home in which a 1900 


toaster and 1930 vintage 


THOMAS SKINNER offers 
and mil tape-wound cores for 
transformers, reactors and filter 
The mil particularly recom 
mended for 400-cycle applications 
flux densities 15,000 gauss 
and higher. The mil 
signed for 60-cycle applications. 

All T&S tape-wound cores are 
density 15,000 gauss. Magnetic 
inspection other densities will 
be made on request, 

Besides complete assurance 
quality and specification conform- 
ity, offers its highly qualified 
engineering assistance—based 
more than years experience 
the magnetic materials industry— 
help you select 
the core best suited 
for your applica- 


tion, 


Write today for 
Bulletin 


1114 23rd St., Indianapolis Ind. 
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“CENTRIFUGAL 
Specialists magnetic materials 


with 


HEAT-TREATED ALLOY 


PLAIN CUP POINT 
Class Fit Standard 


Recommended 


Installation Weight 
Threads Torque per Box 
per inct Overall Inch-Pounds 100 


READER INQUIRY SERVICER DING BACK COVEFT 


Microsize UNBRAKO socket screws simplify design highly equip- 


ment like this prototype precision loading device for use advanced automat 


NBRAKO set screws 


production operations 


You need not design special set 
screws to secure your new mini- 
aturized 


4 
carefully selected alloy steel, They 
Sockets are deep and 


uniform for greatest wrench engagement and longest 
Threads are fully formed for maximum strength 
and exact fit. And are heat treated the 
optimum condition for high tensile strength and duc- 
tility without brittleness 


Ask your authorized industrial distributor about micro- 
socket screws write for Bul- 
letin 2055 and samples. Unbrako Socket Screw Divi- 
sion, STANDARD Jenkintown Pa, 


STANDARD PRESSED STEEL CO. 


SOCKET SCREW DIVISION 


JENKINTOWN PENNSYLVANIA 
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GEN count switch 


P 


PAID FOR SAVINGS MADE 
JUST TOOL 


Simply set this Hagen Count the number opera- 
tions which tool should changed. The count switch 
trips switch after preset number electrical impulses 
and thereby shuts down the machine automatically. Tool 
wear never reaches the point where tools must ground 
down excessively That means increased tool 
life, reduced tooling costs and fewer rejects. Compare the 
savings just one tool with the cost this reasonably 
priced Hagen Count Chances are, the savings will 


much 


This Hagen Model Count has dial divisions 

possible settings. Dials are available with 
54,000 counts. Accuraey: full seale range. Ideal for 
feed pumps and metering operations. Send coupon for 
Bulletin 780 data the complete line reset and 
repeating cycle timers and counters, interrupters and con- 


assemblies. 
MAIL COUPON TODAY! 


: 4 HAGEN MANUFACTURING COMPANY, INC. 
q Dept. EM-/20, Moline, Illinois 
| 
MANUFACTURING COMPANY Inc. 
Moline. Hiinos Baraboo, Wisconsin 
city Nt ATE 


live side side with 1956 
certainly some sort technological 
dishwashers 
full the basis sales 
192% models that may giving 
in 1956. The fact that his 1928 cus 
tomers may buying tape 
and “ait conditioners would he cold 

We are afraid that Mr. Sanford ha- 
reacted rather emotionally 
sumer, and has not read our editorial 
The whole point the editorial was 
that the expects the 
consumer to continue buying new and 
build his with 
ponents and with 
tegrity design. must the 
consumer performance. 
maintenance and service, extending even 
to factory replacement of complete ex 
this foundation structure con 
sumer confidence and take advantage 
new technology and 
velopments. 

a he editorial dre Ww a parallel with 
military requirements which frequentl 
are based short but demand 


formance and ease servicing 


NMTBA Sees Future Labor 
Shortage Cause for 
Increased Mechanization 


the country’s labor will 
not anywhere near enough 
turn out all of the things people will 
want and able afford, Louis Polk 
president the National Machine 
Phe Shetheld Dayton, said 
address before the 20th Annual 
Westinghouse Machine Tool Eleetrifi 
cation Forum held Buffalo April 

Polk said that the country 
midst of a number of economic revo 
all the direction growth 
and expansion Referring the a 
production energy out 
put over the past years, compared 
with the much less rapid rise in the 
employment index, continued 

If we compare projected production 
with projected employment, 
will turning out such volume 


ol goods and services that we will be 


hard pressed on the basis ol present 


> 

1 

: 


make equipment 
more dependable, use 
C-D-F electrical insulation! 


The reliable operation and long life heavy electrical 
equipment often depends insulating parts. 
supplier insulation draws from past experience make 
this possible has been industry 
leader since 1895! good supplier expands his research 
and technical skill offers the widest 
range electrical insulating materials, from 


BIG, RELIABLE SOURCE SUPPLY 


designer user electrical equipment, you gain when 
your manufacturers work with Quality and depend 
ability electrical insulation, reasonable cost, are 
guaranteed. latest technical advances and ideas can 
flow freely between you and engineers. This page 
shows only few the many products C-D-F makes 
and fabricates for the electrical industry. Consult 
Design File for catalog information, call your C-D-F 
engineer (sales offices cities you'll find 
he’s good man know! 


*DuPont Trademark 


HANDLES THE COMPLETE JOB CONTINENTAL DIAMOND FIBRE 


component made from two Dilecto laminated plastic 


with threaded ring joining the assembly. raw mate CONTINENTAL-DIAMOND FIBRE DIVISION THE BUDD COMPANY, INC. 


NEWARK 1}, DELAWARE 


rials finish machining C-D-F does 


C-D-F MAKES FLEXIBLE INSULATION C-D-F UNDERSTANDS THE ELECTRICAL NEEDS 


heat and electrical insulating needs, Precisely machined close tolerances, Dilecto panel boards 
efficient, easy-to-apply tapes. Size range wide, with latest guarantee dependable insulation, help designers save space 
resins and backing materials used. Write for samples and New 1955 Dilecto catalog yours for the asking, lists all 
technical bulletins Silicone, Teflon, and Micabond tapes. new grades 


MOLDS MANY SPECIALTIES for GIVES YOU BETTER MOTOR AND GENERATOR INSULATION 


circuit breaker molded from cloth-based indus All these built-up and bonded mica products are made 
trial thermosetting plastic, Note complexity C-D-F provide uniform high-heat resistance and 
mold, clean detailing. Celoron has high impact strength, All forms Micabond are made for better perform 
used switchgear and lower costs 
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you should 


know 

about 
bacon fat 
and 


Albanene 


the buying information you should have 
get the best value when you buy tracing paper. 


The usual way “transparentizing” tracing papers with waxes 


mineral the way bacon fat makes paper towel transparent. 
these oily fluids “leak” out 


leaving the paper opaque and 
useless for 


Valuable drawings ordinary tracing papers eventually become 
yellow their reproduction qualities. And, these days, replace- 
ments often cost twice as much as the originals, 


mert synthetic resin which chemically stable can’t leak out 


Result: stays transparent Stays strong protects every 
nickel you invest in time and talent working on it, 


ever! 


During manufacture, constant testing guarantees uniformity 
well taking and erasing qualities. The very qualities that have 
made Albanene America’s best selling tracing paper. 
Try Today it’s available weights and rolls, sheets 
pads. the best value you can buy! 


VEARS LEADERSHIP 


equipment and materials for drafting, survey ing, 
reproduction and optical tooling slide rules 
and measuring tapes. 


NEW YORK - HOBOKEN, NJ. Detrot Chicago St 
Seattle Montreal 


Dallas - San francisco Los Angeies 


productivity find enough men and 


women to do the work. 

“Only part the employable peo- 
ple the country are available for in- 
dustrial production. 1950, 
ample, the last census year, manufac- 
turing for only about one- 
quarter the total 
that ratio should hold good 1980, 
would mean that industry would 
have only about 
available turn out incredible pro- 
duction total perhaps 100 per cent 
volume than our present pro- 
duction. 

“If, 1980, are going reach 
this volume, we'll have to get busy 
right now finding still more ways and 
means which can turn out more 
work per hour. accelerating 
the factor productivity can pos- 
sibly keep pace with indicated future 
de mand. 

“Not many months ago, there was 
talk some quarters that the new 
and better machines were going put 
men out work. While wise planning 
necessary, that idea already seems 
unsound the long term. Without 
new machines, the labor 
where near big enough turn out all 
the things that people will want, 
and able afford. 

“Our whole competitive economy 
engaged race productivity. The 
companies which start planning now 
for the maximum 
quired for tomorrow will the ones 
stay out front that race. They 
will accept the philosophy reased 
mechanization part and parcel 
over all company policy and plan their 
capital expenditures accordingly.” 


Transistor Progress 


was revealed announcement 
the Radio-Electronics-Television Manu 
facturers Association. Transistor sales 
have increased each month since No- 
1955 with units being 
sold 1956 and nearly two 
million for the first quarter this 
the association announced. The 
first quarter sales represented dollar 
value $5,688,033. 

reporting the state the art 
semiconductor devices the Electronics 
Components Symposium Washington 
May, David Kret the Defense 
Products Division RCA 
pointe out that, although the transistor 
was invented only eight years ago, 
has become an important factor in the 
rapidly expanding electronics industry 
the trend continues will 
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No. 10-T — 6 amp. 125 volt, 3 amp, 
250 volt single or 2 cireuit 

with lever action in line with 
switch body. 


No. 25 — 6 amp. “T’’, 125 volt, 3 
amp. 256 volt rating with 
S.P.S.T. double-break 
mechanism. 


No. 13 — 6 amp. 125 volt, 3 amp. 
250 volt normally-off, trigger 

on momentary contact (No. 14 
same except normally-on). 


No, 29 —75 amp. 125 volt normally- 


on, momentary contact, single 
cireuit for AC operation. 


McGILL MANUFACTURING COMPANY, INC. 


KEADER INQOLIKY SERVICE CARDs, PI 


NOW new Amp. Toggle for 
your quality switch requirements 


® 
McGill’s expanding Toggle line offers new 
dependability for electrical and electronic circuit control. 


McGill’s new series toggle switches, rated amps. A.C., 
easily carry full load excess 300,000 operations. Designed 
small and compact only this new switch avail- 
able single circuit circuit with center and off. 

The No. and all Levolier® switches (No. 13, 10-T, and illustrated 
left) are backed years experience with quality switch 
design and manufacturing. 

All Levolier® toggle switches are furnished molded-phenolic dust tight 
and vibration-proof cases. You may have your choice wire leads, screw 
terminals, soldering lugs spade terminals most models. 

For complete information standard switches ask for the MeGill switch 
catalog. special switch needed the McGill Engineering Department 
can develop the design that most exactly meets all your 


ELECTRICAL 
SPECIALTIES 


are always little better 
and are Underwriters 


spected 


150 Campbell St., Valparaiso, Indiana 


BACK 


4 


Only milliwatts per pole will operate 


the new SQ relay, in single or double pole 


arranvement Here ensitivity teamed 
witl table performance even with thi 
low power requirement, the standard 


contact rating 1 } amperes resistive, | 
non-inductive life expectancy ampere 

loads 100,000 ampere, 500,000 operation 


The meet rugged environmental conditions 
Materials selected for its construction permit wide temperature 
range and high potential values 1250 RMS (60 CPS). With 
the minimum sensitivity of 30 milliwatts per pole, high vibration 
will permit unhampered operation all types enclosures 
available 


Lhae open unit mounting area 1 approximatel ] quare In h 
(74° x 14%") with more than ; lequate clearance for unobstructed 
operation “must” modern miniaturized circuitry. 


variety hermetically sealed enclosures available, with 


tandard tube socket and solder-lug terminal configuration 


Vhen environmental requirements are not consideration, even 
higher sensitivities can provided, many cases with negli 
wible decrease in contact rating Specific needs will be gladly 
reviewed our Engineering Department. 


Write for literature the serie 


ELGIN NATIONAL WATCH COMPANY 
FOR RELAYS: 2435 Naomi Street, Burbank, California 


Sales Representatives Principal Cities and Canada 


more than a decade betore both the 
production of transistors exceeds and 
the price less than that vacuum 
tubes. noteworthy that the 
hearing aid field transistors are used 
almost exclusively without regard to 
price which they compete favorably 
with their subminiature tube 
sors and represent improvement 
life 

The realizing the advantages 
these has cooperated finan 
cially with large number 
paredness contracts. They are also in 
couraging industry-wide standardiza 
tion. The development of audio power! 
transistors has been given impetus 
the automobile manufacturers who want 
their 1957 model- 

Concluding his Kret 
stated that the transistor undoubtedly 
semiconductor devices which ex- 
tend electronics technology 
extensive applications transistors will 
made where tubes have 
not been suitable. 
will based upon the specifie 
quire engineers who are highly skilled 
the application these character 
istics 


Research 
and National Defense 


trial held Columbia Uni 
sistant Secretary of Defense (Researe! 
sponsored the Defense agencies and 
tories 

Last industrial organizations 
the United States spent, on the average 
about per cent their gross sales for 
research and development. Research and 
development appropriations requested 
the Defense Department for the com 
ing year amount to about 4 per cent ot 
the total departmental budget. Since 
fairly stable program research and 
development has greater 
the long run than programs with ups 
and downs programs with high 
Defense spending for research 
and development has been stabilized 
thout billion year. 

the current levels the 
search and development budget sup- 
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You Need It! 


Surely Get 
Management Approval! 


You Want It! 


The boom production means more pres- 
sure than ever for engineering prints. 
new, modern reproduction unit with higher efficient new unit you've been wanting— 


Take this opportunity replace that old, 
speeds, more operator conveniences will faster, better engineered, and trouble- 


inadequate reproduction machine with the 


your firm, like most, gearing for 
greater-than-ever production, you 
pick better time get the approval 
management for new, modern, higher- 


help you deliver them. free modern machine! production equipment. 


the Time Get Your New, 
Bruning Copyflex Machine! 


meet production’s push for more engineering 


prints, you couldn’t pick better time get new, 
modern reproduction machine. And you 
make wiser choice than efficient, trouble-free 


just the last year, Bruning has introduced five 
new, advanced machine models, one which 
shown the right. These machines offer you the 
famous problem-free installation and operation 
auxiliary equipment, installation other than 
electrical connection. They bring you faster repro- 


duction speed and host operator conveniences 
such fast return originals, automatic separa- 
tion, front rear delivery. They are efficient, eco- 
nomical, modern reproduction machines that will 
help you boost your drafting room output, keep 
costs minimum. 


Now the time act. Mail the coupon below. 
glad you did! 


COPYFLEX MODEL 500-A new, ultra-fast, heavy volume 
machine offering top mechanical speed of 40 f.p.m., auto 


matic separation, front or rear delivery, automatic stack 


BR UNI NG ing, and a host of other advanced features 
Charles Bruning Company, Inc., 
4700 Montrose Ave., Chicago 41, Illinois 
Best Process! Best Machines! ; 


Model 500 Machine. 


pecialists Copying Since 1897 


CHARLES BRUNING COMPANY, INC. 4700 Montrose Ave., Chicago 41, COMPANY 


in Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont ADDRESS 


city. COUNTY 


and 

TITLE 


Regulation less 


i 


Output electromechanical 


| regulator in response to step change in 
input voltage. Average correction rate of 


per sec, 


Output Distortion 
Eliminating Voltage Regulator from 
same input. Full recovery 330 


PLUS Pure Sine Wave Power 


CURTISS-WRIGHT 


Electronically regulates 
multaneously 


LINE REGULATOR 


r.m.s. and peak voltage si- 


power line distortion less than 0.3%. 


Furnishes 1.4 KVA distortion-free power. 


Introduces phase shift between input and output. 


Simultaneously provides additional KVA 
electromechanically regulated power. 


Faster recovery time (less than 
onds) plus the unique ability 
eliminate line distortion these 
are the reasons why the Curtiss- 
Voltage Regulator has been chosen 
more and more laboratories 
and production test departments. 
Besides general 
this line regulator provides sim- 


pler, more accurate calibration 
better design trans- 
formers, synchros, motors 
testing such components, 
with fewer rejects 
more accurate measurement 
properties and receiver 
better com- 
puter performance elimination 
fast line transient effects. Write 
for 


Electronic Component 
Instrument Sales Department 


Simultaneous two-pen recording voltage 


porting some per cent the 
nation’s research and development work 
on a dollar basis. In dollar value, most 
the contracts are equipment 
meet military needs, but some of them 
are devoted to exploratory studies and 
planning and review the various 
programs 

The government installations spend 
per cent the research and 
development dollar, the speaker stated. 
share includes the administration 
costs the outside contracts and some 
the extensive field testing activities 
The capital investment 
facilities for research and development 
and for the testing and evaluation that 
goes along with integral part 
not small 

The Defense establishment 
United States very complicated 
organization, Dr. 
arises from two basic points: (1) 
The magnitude and complexity the 
job; and (2) the traditional system 
checks and balances 
The Assistant Secretary the Navy 
for Air handles 


ment matters, and the Army has 


research and develop- 


sper ial assistant to the Secretary who 
handles 


There now Presidential reorganiz- 


research and development. 


ation plan additional As- 
sistant Secretary position for research 
ind 

Dr. Furnas also stated that must 
maintain strong and healthy national 
economy for the long pull. 
help other nations not only for military 
Purposes, but to spread the benefits of 
democracy that can win and 
tain friends the international scene 
The many direct and indirect’ benefits 
from military research and develop 
ment program the peacetime econ 
omy were also brought out by the 
Among the 
military benefits are the 


long-time 
education and 


training The 


complexity of our weapons systems, he 
has stimulated the development 
larger number and higher quality 
high-powered pure and applied sei 
entists than have ever had. 

speaker also explained the vari 
ous that militate against 
rapid transition from wartime peace 


ful use. 


nical information aid possible 


military Tech 


enemy must kept under wraps 
long that possibility Security 
ystems, however, Dr. Furnas said. have 
a great lag 
opme nis are kept in the secret cate yory 


and inertia, and some devel 


long after such 
necessary meaningless 

busyness that usually associated with 
military development. Most the 
portant Department of Defense pr 
grams call for a schedule that varies 


between “rush” and “frantic.” Henes 


CURTISS-WRIGHT 
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High temperature switch 


High inrush 
capacity 


Small, high capacity 


USE 


Two-circuit 


Sensitive 
mercury switch 


continuous flow 
Precision Switch developments 


anticipates designers’ needs 


Whatever your requirements for ex- 
tremely reliable precision switch, there 
is—or can MICRO SWITCH product 
it. makes nodifference whether 
your switch must control sensitive elec- 
tronic devices, instruments heavy 
automatic machinery. Experienced de- 
signers save time and money check- 
ing with MICRO SWITCH pioneer manu- 
facturer precision switches 
Illustrated are few examples the 
wide range MICRO SWITCH units 
meet design requirements. 
clude hermetically sealed switches, 
switches for control multiple circuits, 
switches resistant high temperatures, 
heavy duty switches with high elec- 
trical capacity and very switches 
—all for extremely precise operation. 
temperature switch. switch 
will operate satisfactorily tempera- 
ture range from plus 
1000° Originally designed for use 
jet aircraft applications, near the 
after-burner, the switch equally use- 
ful for industrial applications which re- 
quire high temperature components. 
B-Two-circuit double-break switch fills 
the need for small, two-circuit double- 
break switch for controlling two isolated 
circuits. This allows greater flexibility 
and simplicity circuit design. snap- 
action spring provides quick make and 
break both circuits each double- 
break circuit. 


capacity, sealed plunger switch. 
Compact, easy mount precision snap 
action switch which combines long life 
and reliability with the capacity 
make and break steady state currents 
amperes and handle inrush cur 
rents high amperes 


D-V3 small, high-capacity switch: MICRO 
switches have extremely high elec- 
trical capacity for their size. They were 
developed meet exacting design 
switch with sacrifice quality. 
switches are available with wide vari 
ety of circuit arrangements, operating 
characteristics and actuators 


E-Sensitive mercury switch with op- 
erating angle. Small Honeywell Mer 
cury Switches are designed meet the 
demand small load circuits and appli 
cations where space and economy are 
critical factors. Ratings may often 
extended successfully down micro 
volt milli-ampere ranges. 


PRINCIPLE GOOD DESIGN 


NEW! 


“Electrical Memory” 


Toggle Switch 


Here the first new series 
cal toggle switches. four- 
pole assembly with one pole indicate 
which circuit was last operated. prom- 
ises simplify and perhaps revolutionize 
some basic circuit designs complicated 
ground radar units, computer devices, air- 
control panels and other types 
remote control equipment. 


LEVER POSITION NO 3 : LEVER POSITION NO 1 
MOMENTARY POSIT N) MOMENTARY PO 


Lever Position Lever Position Lever Position 
No I No ? No 3 
“ No.1 nO Tol NC Tol NC 
Curcuit Made Circuit Made Curcuit Made 
Switen No. Z NO NC Tot NC. 
Circuit Made Curcuit Made Circuit Made 
Switch No 3 NC Tol NC Tot NO Tof 
Circust Made Cucuit Made Cucutt Made 
Switch No 4 NC nO fof 
Curcuit Made Circuit Made 
ToC Cucuit Made it Lever Last Moved To Lever Position No. 


ToC Cucut Madeit Lever last Moved To Lever Position No 3 


The assembly uses three single-pole, dou- 
ble-throw functional basic switches and 
one single-pole, double-throw “memory” 
switch 


application the switch indi- 
cates through a pilot light or buzzer which 
circuit was last operated 


The three functional switches operate at 
three lever position maintained center 
and moment iry frome achextreme por ition, 


Electrical rating of basic switches: § amperes 
125 or 250 volte a-c, The d-e rating at 30 
volt inductive } amperes at sea level 
and 2.5 amperes at 50,000 ft.; resistive 

4 amperes at sea level and 4 amperes at 
50,000 feet; maximum inrush 15 amperes. 


For complete information any these switches the complete 


line, call the branch near 


MICRO SWITCH 


DIVISION MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


In Canada, Leaside, Tor 


FREEPORT, ILLINOIS 


| | | 


ARE PARTS 
CAUSING YOUR 
PRODUCT FAILURES? 


SHAFTS 


LEVERS 


SCREENS 


FASTENERS 


SPRINGS 


Will Pay You 
Use ALLOYS 


How many times can you trace your product failure the corro- 
sion, wear breakage some small part? screw shaft 

small spring gear other seemingly insignificant part? 
most cases the failure can blamed the material from which 
the part was made. The use Nickel Alloys Stainless Steel 
Wire, Rod Strip for these parts could have saved many dollars 
service and replacement costs because their superior engi- 
neering properties. 


How much more will alloy materials cost? Actually, small parts, 
fabrication, finishing and other manufacturing costs will more 
than likely far overshadow material cost. You will find that the 
extra cost using alloys will insignificant compared with the 
benefits longer service life, lower maintenance costs and fewer 
customer complaints. 


For informative technical data our al- 
loys and for some good 


SEND TODAY FOR OUR WICKEL ALLOY AND 
STAINLESS STEEL DESIGN 


ALLOY METAL WIRE DIVISION 


Prospect Park, Pennsylvania 


from a sense of duty. if not by contract 
provision, the organizations involved 
military contracts 
themselves from giving thought 
fort to the extension of te velopments lo 
nonmilitary uses 

Dr. Furnas characterized 
barrier the NIH (Not Invented Here 
factor the part industry. 
dependence the system 
upon the self-contained drive of the 
enlightened self-interest of competitive 
industrial organizations may easily lead 
ism. this thinking dominates 
self-defeating. quoted Charles Ket 
tering. “When you close the laboratory 
door, you shut out a great deal more 


than vou keep 


How You Solve Engineering 
Overtime Questions? 


ROBLEY D. STEVENS 
Vanagement Consultant 


Washington, DL ¢ 


New federal wage-hour law 
minimum rate payroll costs 
Obviously the solution this 
many employers are faced with 

the Fair Labor Stand 
ards states that anyone employed 
law must paid overtime for work 
yond per week. The question 
concerns Who engineering personne! 
is covered and who Is not 4 It ean only 
tion each individual worker 
simplified “tests” responsibil 


salary and other requirements for 


eligibility The language of these 
federal wage-hour “tests” 


measures all the requirements 
not officially entitled 
classifications exemption 
are presented 

1 An executive engineer is one (a 
whose primary duty must the man 
agement of the establishment or a 
recognized whe must 


two fulltime employees: can 
hire and fire or recommend hiring and 
firing who must 
discretionary powers who must 


devote more than per cent his 
workweek non-exempt work: and 
whose salary must be at least $55.00 
per Phis “short-test” can alse 
he applied for quick references An 


wins. 


| 


Each the various types 
Mallory wire-wound 


power resistors flat, 
> 

tubular, axial lead 


comes wide range 
resistance and wattage rat- 
ings, with features that 
assure long, trouble-free 
service. 


rree 


= 


Mallory Power 


with the Performance and Ratings You Need 


Need wire-wound power resistors Look Mallory 
for performance meet your 
types and ratings match your circuits. wide 
line gives you extensive selection. 


Military Types meet the requirements 
fications RW20 through RW24, RW29 through 
RW39 and RW49. Bach is available ina broad 
range resistances and wattages. 


Commercial Vitreous Enamel Tubular Resistors cover 
ratings from 200 watts. 


Axial Lead Resistors, and watt sizes, are espe- 
cially designed for economical use 
and other commercial electronic applications. 


Adjustable Vitreous Enamel Resistors, 
200 watts, feature special construction 


Serving Industry with These Products: 


Electromechanical—Resistors Switches Tuning Devices Vibrators 
Electrochemical—Capacitors e¢ Rectifiers © Mercury Batteries 


Metallurgical — Contacts ¢ Special Metals and Ceramics © Welding Materials 


hold the element securely place prevent 
shorting between turn 


Cement Coated Resistors, designed for use where 
offer good service economical cost. 200 
watts, many resistance values. 


Mallory resistors incorporate many design feature 
assure life, high physical strength and 
ability tostand thermal shock. The vitreous 
coating special, non-alkaline material, sealing 
the wire element uniform coating that pre 
vents entry moisture and corrosion. 


consultation with Mallory resistor specialist 
can help you select the types best suited your 
requirement 
Mallory for Catalog 


data, write 


Expect more...get more from 


Parts distributors in all major cities stock Mallory standard components for your convenience. 


New. LOW COST 
PRECIOUS METALS 
PLATING PROCESSES! 


From coast coast, electrical and 
electronic manufacturers are 
Bright Gold, Rhodium and Silver 
Processes suited their exact- 
ing requirements 


Sel-Rex PROC 


BRIGHT PRECIOUS 
ESSES used 


extensively PROCESSES have 
following 
unique features which 
products ’ ‘ 
make them part arly 


suited for the electrical 
and electronic industnes 

Sel-Rex Bright Gold, for 
Connectors 


example, gives 


bright finish directly 


from the batt regard 
less thickness require 
ments cal, too 

one pr dor the job 


tional gold 

Among the many advan 
tages Sel-Rex Bright 
Rhodium is that it actu 
ally plates bright longer 
heavier deposits) than 
other rhodium processes 
Sel-Rex offers 
Automatic Stress 
Compensation spe- 
which 
counteracts the high 
stress characteristics 
herent conventional 
precious metals plating. 


Contacts 


Sel-Rex Precious Metals, Inc. 
229 Main Street ° Belleville 9, N.J 
Rex BRIGHT GOLD JM SILVER 


Mail the coupon today for latest Iterature 
and case 


Sel-Mex Precious Metals, Inc Dept. i 
| Main St., Belleville 9, N. J 
h ce live terat e nad te | 
| Rex PRECION LS PROC. | 
| Name | 
| Adare | 


executive 


engineer worker who earns 
(a) he regularly directs the work of 
at least two fulltime 
(b) his primary duty 


the establ 


employees, and 
management 


administrative engineer one 
(a) whose primary duty must 
work substantial 


management operation the busi 


importance Lo 


and (b) whe customarily and 


regularly discretion 


distinguished 


pr ndent 


from using following pro 
cedures. He must also have the power 
to make important decisions: and he 


must not spend more than 20 per cent 


his workweek non-exempt work 


that is, work not closely related his 
administrative duties; and he must earn 


applied: administrative engineer 


week exempt (a) his primary duty 


worker who earns 
consists of responsible ofhee or non 


manual work substantial 


portance to management or operation 
the business, and his 
quires the use diseretion 


pendent judgment 


professional engineer one (a) 


who consistently 
work 


that is mainly intellectual and varied, 


and judgment: and (b) does 


chanical duties; and (e) spends ne 
more than per cent his workweek 
activities not closely related 
professional duties; and (d) earns 
least $75.00 a week in salary or fees. 
Another can applied 
for quick reference: en- 
$100.00 


vineer who earns 


primary 
wor k 


that requires consistent 


duty 


judgment his primary duty “ar 


invention, imagination talent. 


sidered for exemption 


professional, the work must 
require advanced knowledge 


science learning usually obtained 


long course specialized intel 
lectual instruction at a colle ve oor unl 
degree doe not automatically exempt 


the worker. 

management them are 
However, some engineers may feel that 


rank and 
work loads 


they are simply part the 


file, and that excessive 


Reader 
Inquiry 


Service 


See insert 


preceding back cover. 


regular feature each issue, 
the Reader Inquiry Service in- 
cludes postpaid return cards for 
qualified readers use obtain 
without charge, 


Additional information from the 
manufacturer any product 
service described New 
Components and Materials de- 
partment the current issue. 


Copies manufacturers’ pub- 
lications reviewed Literature 
for the Design Engineer each 
issue. 


Single copies reprints 
selected feature articles cur 
rently listed Editorial Re- 
prints section. 


Further data from the source 
any product described 
Advertisements the issue. 


Each item reviewed the issue 
assigned key number which 
repeated the Reader Inquiry 
Service post cards. Circle the 
numbers the return card for 
the items selected, fill the card 
completely and mail. Reader in- 
formation must legible and 
complete, and cards must mail- 
within days after publica- 
tion secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Service are listed 
“Editorial Reprints” depart- 
ment page 220 this issue. 

Because the expense involved 
producing these feature article 
reprints, longer articles and book- 
lets including multiple reprints 
related subjects are offered 
modest charge intended cover 
printing, handling and postage. All 
orders must accompanied 
remittance, including per cent 
sales tax for New York City de- 
liveries. 


ING 


Year Test Proves Superiority 
Silastic Gaskets Steam Cookers 


Despite prolonged exposure steam 
and pressure, Dow Corning’s 
silicone rubber, keeps its shape, remains 
That’s why the Cleveland Range Co. 
uses gaskets made from Silastic for 
sealing the doors its well-known line 
Steam-Chef Steam Cookers. 


The change from organic rubber Silastic 
was made after three year field test 
program which proved the superiority 
silicone rubber gaskets. Molded the 
Ohio Rubber Co., these test gaskets were 
installed Cleveland Range units 
throughout the midwest. 


Restaurant managers were surprised 
see the end six months, the average 
life organic rubber gaskets, that the 
Silastic gaskets still looked good and 
sealed efficiently when new. Time 
and rugged service apparently had little 
effect the silicone rubber gas- 
kets. Particularly impressive was the fact 
that Silastic did not impart off-flavor taste 
foods during cooking. 


The above photograph Steam-Chef 
Cooker the Mill Restaurant, Cleveland, 
Ohio, shows the type evidence compiled 
during this test. The organic rubber gasket 
lower door, hardened and flattened 
heat and pressure, has completely its 
sealing efficiency. The narrow Silastic gas- 
ket the top door effective new 
after the same length service. No. 


. 
T REG S PAT OFF 


Silicone-Glass Laminates for electrical and 
mechanical applications are described in new 
brochure which illustrates parts used typical 
industrial Also lists engineering 


information properties silicone-glass lami 
nates and lists fabricators. 


News 


FOR DESIGN ENGINEERS 


Canned Motor-Pump Handles Radioactive Liquid Coolants 


Utilizing the thermal stability elec- 
trical insulation made with Dow Corning 
silicones, Westinghouse designers have 
developed canned motor-pump that 
answers the Atomic Energy Commis- 
sion’s need for way circulate 
radioactive liquid coolants tempera- 
tures 650 hermetically sealed 
hydraulic systems. 


Used the primary coolant system 
nuclear reactors, both the pump impeller 
and its electric drive motor are encased 
pressure-tight vessel. The hot, 
radioactive fluid circulates 
bearings, rotor and stator the silicone 
insulated drive motor. 


Stainless steel jacketing protects the ends 
and outside diameter the stator wind 
cylinder “can” lines the inner bore 


Liquid Springs Use 


Fluid For Greater Efficiency 


20,000 psi compared for 
mineral base oils, silicone fluids are 
specified designers Wales Strippit 
Corporation the compressible media 
for their entire line liquid filled 
“Hydra Springs.” 


Thermal stability and remarkably flat vis 
cosity temperature slopes were also impor- 
tant considerations which led the use 
Dow Corning silicone fluids 
precision hydraulic devices. Most Hydra 


Springs employ Dow Corning 200 Fluid. 
few, requiring special springing char- 
acteristics, utilize other Dow Corning 
silicone fluids. 


Providing forces 
times greater than 
coil springs equal 
size, Hydra Springs 
have proved highly 
efficient and success 
ful metal work- 
ing dies, perforating 
equipment, ordnance 
devices, specialized 
machinery. No. 


Liquid spring at right 
delivers same amount 
of force as the large 
cumbersome metal coil 
spring 


the stator. 


The outer surface the rotor 
similarly 


Silicone-insulated canned motor-pumps 
this design are now available capacities 
from 17,000 gpm. They can handle 
high temperature liquids 
ures 2500 psi. 


According Westinghouse, these pumps 
are also used steam systems where 
controlled forced circulation required, 
and certain process applications the 
chemical and petroleum industries. Special 
canned motor-pumps are even available 
for pumping molten metal 


New booklet Silicone Based Paints describes 
and illustrates how these heat, moisture, weather 
and oxidation resistant coatings improve product 
finishing and reduce maintenance costs on equip 
ment ranging from industrial furnaces and 
exhaust stacks to domestic space heaters and 
garbage incinerators. Also explains difference 
between the straight silicone and modified sili 
cone paints now available from more than 50 


formulators listed sources supply 


DOW CORNING CORPORATION Dept. 


Midland, Michigan 

NAME 

TITLE 

COMPANY 

STREET 


CITY ZONE STATE 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEW YORK WASHINGTON, (Silver Spring, Md.) 


Canada: Dow Corning Silicones Toronto; Great Britain: Silicones 


idia 


td., Londor 


France: St. Gobain, Paris 
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Presenting the New 


CONNECTOR 


‘ : . 4. The cable-compressing gland used within the cable 
combines renath edvantas of « , cable and effective waterproofing for multi-conductor 
WITH MULTI CONDUCTOR CABLE resilient insert joint to insure a watertight connector assembly 
modified, double stub thread provides for speed The cable accessory designed accommodate 
This new Con- and convenience mating and disconnecting and steel wire strain relief grip for 
‘designed for and being used special tapered cross-section thread design resists loosen cable locking 


principally on yround launching equip: 
ment for missiles and yround radar equip. 
ment. 


Obviously, for this type 
le ivi and materials are acceptable. 

the Bendix Connector 


over long periods 


Whether its design, develop 
ment or production of trac 
tional HT. electrical motors 
kl Kay has the facilities to 
produce, taster and more eco 
nomically 


Oho all designs, mountings 


lead configuration shaft 
lengths and shaft diameters 
are furnished to your speci 
cation All units meet or ex 


coed Government environ 
mental standard Write for 
literature howin complete 
line of basic de n 


Typical of the high performance motors a . 


»duced by ElRay Model 1700.1 ~ 


a Planetary geared motor with brake 
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ing under vibration. The threads can be easily hand 


6. A left-hand thread is used on the cable accessory to 


cleaned if contaminated by oa substance such as mud prevent inadvertent loosening 

4 
or sand 7. High-grade copper alloy contacts are used which pro 
3. An Alumilite 225 hard anodic finish is used which gives vide for high current capacity and low voltage drop 
a case hardening to the aluminum surface This finish The famous Bendix closed-entry socket is used for contacts 
offers outstanding resistance to corrosion and abrasion sizes 12 and 16 


TRAD) 


Export Sales and Seryice Bendix International Division, 205 East 42nd St, New York 17, N_Y 
Canadian Representatives Aviation Electric Ltd, 200 Laurentien Bivd., St. Laurent, Montreal 9, Quebe 


Kodak 
Ektron 


Detector... 


unique lead sulfide photosensitive resistor with 
the following characteristics: 


Response extends from 0.25 microns 3.5 microns with 


maximum sensitivity 2.2 microns the infrared 
High signal-to-noise ratio infrared 


\\ @ Signal response is almost independent of size of sensitive 


area 


@ Unaffected by vibration, 
MOTOR CO. INC 


11747 Vose Street 
North Hollywood 


small in size 


® Available in complex and 
California 
exact arrays and mosaics 2 «10'ohm 


For a booklet giving detailed information on Kodak 
Ektron Detectors, write Military and Special Products 


Sales, 


andaa kh 
nRoddak 


THAOE 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 
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SIDNEY, NEW YORK 
FRACTIONAL H.P. ELECTRICAL MOTORS 


should entitle them to extra 
tion, particularly when they work more 
cial status can determined 


exemption formulas already cited here 


Other Points 


expanded coverage the federal 
wage-hour law strikingly pointed out 
the that electrical manu 


facturing company engaged inter 


ol poods for interstate commerce might 
actions wage suits brought about 
engineering workers not found 
exempted 


Tips complaints arise from many 


ployees and ex-employees. Aside from 


however, the fact that 
inspection may occur anytime, 


Overtime expensive enough with 


out making more “mis-classifi 


engineering workers. The 


pointers are important sam 


pling the many things consider Your immediate needs for one more 


relays any kind are shipped from our greatly 
enlarged stock which includes hundreds types 


all popular contact arrangements and 
coil ratings. 


when qualifying engineering personnel 


lor 


Complete stocks current standard types 
leading manufacturers are maintained for 
your convenience. 


All relays are new, inspected and 
unconditionally guaranteed represented. 
hour delivery routine. Phone us. 


Electronics 
Chain Reaction Research 


“Research is surely one of the most apvanct SCHRACK MOTOR CONTROLLER = a 
important industries Ameri today,” These contactors offer several exclu 
said Dr. Irving Wolff, RCA Labora- sive features including phase protec 
tories, David Sarnoff Research Center, tion, adjustable overload from unity 
speaking before the Conference on In Distributors to 140% of rating and complete 
dustrial sponsored Colum- for ceramic insulation. Sizes and 
bia University, Harriman, 

June 14. Its operations involve the 
penditure more than billion 


virtually every field production 

Dr. Wolff emphasized that this great 
the market; associated with 


popular product; nor does it employ 


are 


extensive sales and marketing 


vations. The contribution can meas- STEPPER KEYING 


ured terms ordinary conveniences 


which use countless times each day, TELEPHONE TYPE RELAYS 


panded and new industries which can furnish from stock fabricate prac 


tically any telephone type relay: Clare; 
Phillips Control; North 
Electric. 


count for the amazing growth 
national economy since World War 

During the ten years since 1946 the 
gross national product has 
nearly $100 billion record peak 
same period, spending for research ind 
development has climbed 
$1.75 billion more than 
Private industry accounts 
per cent the total. Thu 


while national product has expanded 


MORE THAN MILLION 
DEPENDABLE RELAYS STOCK 


Write, wire or phone for immediate quotation wes 


Phone: West Chicago 1100 


RELAY SALES. INC. 


P.O. Box 186-B Route E.J. 
West Chicago, lilinois 


more than 
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Startina 
TELEPHONE 


BIG 


INSULATING 
JOB 


LITTLE 
INSULATING 
JOB 


Tag Stocks 


paper offers you addition, 


Filter Papers thicknesses, sizes, stiffness, and 


Look over the many advantages 
of paper lower costs wall 


your reward. 


Structural Papers 


HOLLINGSWORTH VOSE 


COMPANY 
Walpole, Massachusetts 


MANUFACTURERS TECHNICAL AND INDUSTRIAL PAPERS 


properties than you would believe possible. 


per expenditures for research 
and development have 130 


per cent more than times 


The relationship between these two 


trends is hard to measure statistically. 
but clearly said Dr. Wolff 
that research has generated ideas for 
new research far more than propor- 
tion the research under- 
dollars, and the equip- 
ment for consuming the which 
trained research brains, research breeds 
itself much as a chain reaction does 
During the past because the 
ivailability government there 
has been lack fuel. The shortage 
the brains use the fuel however, 
another faetor 

While its benefits have been confes 
red upon all research remains 
Wolff stated. It cannot be pinned down 
as a distinct activity in the sense of 
building automobile. This because 
research involves and 
because it sometimes becomes so closely 
functions, such as engineering, that it 
impossible tell where one ends and 


the other begins 


an example since al provides im a most 
exaggerated fashion examples prob 
lems which have come 
lesser degrees during the past ten years 
other industries. Research 
since World War has been 
influenced particularly the following 
factors: 

Many new and revolutionary con 
cepts and devices have been introduced 

There have been 
tical applications for these new develop 


ments commercial and 


§. Many of these advances have bred 


number additional sound research 


large and increasing amount 


-upplied 

personnel has existed because the fund 
available for research are yreatet tha 
trained scientists and engineers 

naller increase for the older empleo 
ee has been general 

Many of the industries in the Unite 
Wolff went say, have 

these same problems but prob 
ibly none of the other midustries exce 


the aireralt industry has had the 


il 


\ 
O r 
degree inplus of funds a | 
hortage of engineers a the eleetron 
dustry has had The electronics 


This high-temperature, 
heated drying drum used for drying 
printed fabrics for heat-setting 
synthetic coatings onto fabrics. Par- 
ticularly interesting the way 
which combines Fenwal unit and 
quick cooling features secure the 
close temperature control necessary 
prevent scorching the fabric 
case shut-downs. 

The drum usually operated 
surface temperature 350° 450°F, 
but can maintain temperatures 
700°F, required. The revolving 
drum surface heated combina- 
tion infra-red rays and convection 
from refractory trough heated in- 
candescence (about 2400°F) gas- 
air manifold burner. 


Drum temperature controlled 
Fenwal Series 540 Indicating Tem- 
perature Controller. shown the 
diagram, this connected capil- 
lary tube the temperature-sensing 
bulb, located close the interior sur- 
face the drum. The trough and 
manifold are stationary along the axis 
the drum. Flame played along 
the surface the trough series 
jet nozzles, burning mixture 
air and natural manufactured gas. 
aid preventing scorching the 
product, materials used for the drum 
and heater system are lowest 
practical heat capacity. The drum 
surface 16-gauge steel, which 
assures low heat content. 

Also, the combustion air supply 
doubles coolant for the drum. 
The air stream not tied with the 
temperature control system and con- 
tinues flow after the gas shut 
off. Thus, quickly cools the heater 


No. ina series 


trough and blows the heated air out 
the drum. This, plus the low heat 
capacity the drum surface, pro- 
vides the required safeguard against 
scorching the product during sudden 
shut-downs. 


PRECISE TEMPERATURE CONTROL, provided | 
Fenwal Series 540 Temperature Indicating Cor 
troller (shown at left) is one of the advantages en 
abling this huge drying drum to set new records fo 
efficiency. In one installation, three 60% diamet« 
drums of this type are drying the same yardage 
20 previously used steam-dryers 


a 

When the operator sets this Fenwal 
Series 540 Controller the required 
processing temperature, knows 
that temperature will maintained 

the button! Heat input con- 
trolled the Fenwal unit, actuating 
solenoid valve the supply line. 
The gas, maintained atmospheric 
pressure diaphragm regulator, 
drawn into proportioning mixer 
valve under negative pressure cre- 
ated the air stream. The air sup- 
ply, maintained approximately one 
psi, reaches the mixer through 
separate supply line. 

ith the Series 540 Control 


over the heating le m, the manu 


CONTROLS TEMPERATURES PRECISELY 


turer this advanced drying 
ment states that the temperature the 
one-quarter per cent the controller 
scale outstanding performance for 
processing equipment this type. 


Versatile Instrument 


The Series 540 Controller fully 
adjustable between 100°F and 700°F. 
Temperature differential adjust- 
able between and scale 
temperature ranges internal ad- 
justment pilot contacts. Uniform 
sensitivity and close accuracy 
throughout its range are characteris- 
tic, making ideal temperature 
indicating controller for kilns, ovens, 
liquid baths, baking ovens, packag- 
ing machinery and general industrial 
processing. 


For Your Own Applications 

Investigate the many different 
types Fenwal temperature control 
and detection devices. Besides the 
Series 540 described here, these 
units, Midgets, Miniatures, etc. Send 
the coupon for new Catalog No. 500. 
Remember that Fenwal’s engineering 
staff always ready help you solve 
any temperature control problem. 


INCORPORATED 
Ashland, 
Please send your 
Catalog No. Our prob 
lem is: 
Add 

City Zone State 


Controlling Radiant-Heat Drying Drum 


t 

Custom PLAIN HOLLOW CORE THREADED CORE SLEEVE CORE 

Cores 

Specificati 

TOROIDAL RON TUNING 

NSERT COPE Core COIL FORM CORE CORE 
| Regardless of your requirement, we can supply a full 


line of custom iron cores in a variety of sizes and shapes 
for many applications designed for your needs. 
Send us your problems. 


Cores originated the ways and means providing 


ENGINEERED CORES money saving 
prices and from stock. Over 14 types are available to 
cover most insert and threaded applications. 


* TRADEMARK 


Complete 
Engineering 
. Service We are the world's largest producers of iron cores 
iN } because we employ the largest, most experienced and 


most efficient engineering department to enable us to 
design, produce and suggest iron cores which will do 
the best job for you 


Write today tell your problems 
you'll glad you did 
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craft industry one major respect; 
while having sustain the large growth 
military applications, has the 
ame time had to maintain an equally 
large growth the commercial area. 

Dr. Wolff said that two the most 
ics research program are freedom and 
search program with relatively loose 
rein, the research workers or the re- 
search team can expected more 
productive original ideas and pur- 
sue them successfully whether not 
they have direct connection with 
existing product service 

Such program calls for competent 
and imaginative people all along the 
line from the executive office the 
individual laboratory. Under program 
which stresses freedom from detailed 
supervision, added responsibility 
placed individually upon laboratory 
dires tor and eae h member of the re- 
search staff 

that “dependent upon the assumption 
this responsibility members the 
research staff.” 


Via Ultrasonics 


report the work being done Gen 
for impregnating basic insulating 
terials well finished units such 
further application these techniques 
was wailing on the refinement and de 
velopment suitable equip 
Inc., Glenwood 
comments to the Editor: 

“Unfortunately, the 
production use this pro 
cess awaiting development suitable 
equipment may lead the reader 
erroneous belief that 
ultrasonics for this application cannot 
realized immediately. This 
tainly not the case! Both Acoustica 
sociates, Inc. and other members of the 
Manufacturers Association 
are presently producing large-scale 
trasonics systems, consisting groups 
transducers and appropriate genera 
tors, that may applied 
this application. using 
number of transducers mounted in the 
walls the dip tank, energy 
degas the dipping compound and 
drive the impregnant deep into the coils 
readily may obtained the largest 
of tanks! 
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NEWLY DESIGNED 


Howard Induction Motor Model 2900 
Offers 18% Overall Improved Performance 


and Efficiency for Critical Applications 


MERIAM new HOWARD 2900 motor incorporates completely redesigned magnetic 
and electric circuits with increased stator and rotor slots, 24/20 slot lamina- 


against 16/14 slot lamination the old 2900 design. The advantage 
COMMON WELL Six pole 2900 motors Induction, Hysteresis and Torque types are now available 
particular importance the new six pole Torque motor which operates with 


TYPE MANOMETER extreme smoothness and practically detectable variation stalled torque through- 


out rotor revolution. Almost perfect linearity the speed-torque curve has been 


achieved speeds varying from 0-1000 RPM 
Model 2900 motors with gear units are used to 


The new Reluctance Synchronous 2900 motor becomes suitable for many critical 
motorize each well, quickly position the datum operations (in particular, tape recorders) where only expensive Hysteresis units were 
for the pressure range the test previously conceivable. Reduction the external field permits the motor used 
involved without magnetic screening 


The new 2900 design will permit operation motor phase, 60, 180 and 400 cycle, 
2/4/6 poles 


The efficiency and power factor have been improved average Heat rise 
considerably lower which Longer Motor Longer Bearing 


MAGNECORD 


There substantially less mechanical vibration 
TAPE There less electrical and mechanical noise 
request all and pole motors can made reversible motion. 
RECORDERS 
Prices the new Howard 2900 motor moderate. Many ratios are 
q 
available. Write today for complete information MODEL 2900 and 
Model 2900 1s used in several MAGNECORD high 4 Howard Induction motor Series and D. ¢ motor ind Shaded Pole motors. 
fidelity professional Extremely opera fractional motor selector chart available request 
tion, minimum cogging, minimum mechanical vi i | 
are major points selection. 


WESTERN UNION 
RECORDER 


#5616B 


Mid. by J. P. Seeburg Corp 


Model 2900 motors maintain an exactly constant 
speed, are extremely quiet and dependable. Se 
lected by Western Union for their Recorder 25616B 
that transmits and receives messages {fom users 
office to Western Union office 


1. “Selected’’ ball bearings permanently lubricated, sealed and shielded or sleeve bearings with 
large felt oil reservoirs with oi! return system (shown). Sleeve bearing motors provided with 
ball thrust bearing for vertical operation 


MODEL 2900—2 pole, 4 pole, 6 pole, 8 pole, 1, 2, or3 


2. 24 slot lamination design for quiet, cool operation. Stamped from high grade electrical steel 
phase and split phase applications. 1/100to1/15h.p 


3. Rotors dynamically balanced, skewed to give uniform torque characteristics with change of 


rotor angle 
The applications shown above are just three 


many applications now served by HOWARD 
MODEL 2900 motors 


4. Windings of heavy Formvar insulated wire, impregnated and baked with top grade electrical 
varnish 
5. Internal fan for cool ng 6. The case is a sturdy r gid casting 


DEPT. HOWARD INDUSTRIES, RACINE, WIS. 


SALES OFFICES: 208 S. La Salle St., Chicago 4 Buy ( 
Defense 


942 S. La Brea Ave., Los Angeles 36 + Room 4822, Empire State Bldg., New York? | —, 


DIVISIONS ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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Twrnlok Devices 


Polarized Devices 


TURNLOK® LINE—De- 
signed for quick easy back side 
wiring. simple turn the cap 
wives positive, dependable con- 
nections won't loosen 
from hard usage. Ampere 
rating plainly visible face 
receptiac les. Connectors, rec epta- 
cles and caps available and 
20 Amp., 2, 3, and 4-wire types 


POLARIZED DEVICES 

bodies heavy metal 
parts withstand rough usage 
over long periods Ideal 
for industrial plants and construc- 
tion work. complete line 
connectors, receptacles and caps. 


Write today for free catalogs on PRS Turnlok 
and Polarized Devices to Dept. EM-1 


PASS SEYMOUR, INC. 


Metal Statistics 


Copper prices pushed down, with cus- 
tom smelter electro metal belew 
levels More Government 
nounced, prices were V2e. 
Aluminum was unchanged. 


COPPER—Price copper continued downward June 
Pleasantly surprised consumers who, only 
months ago, thought that they would against tight 
supply and high price situation for the remainder this 
year, suddenly found themselves much more favorable 
position last The price had dropped 
decline from the mid-March price. the price 
custom smelter copper moved down, did prices brass 
and bronze ingots, well the price copper serap. The 
only spot where copper held without change was the area 
level throughout the past month although the differ- 
ential between producers and custom smelters caused much 
discussion trade circles. 

Actually, the copper producers were pretty well sold out 
for June and some them were sold out far July. 
Hence there seemed point pushing the price level 
down below the quotation. However, mid-June, pres- 
sure was being exerted for lower prices. The fact that foreign 
copper was becoming readily available much lower levels; 
that some brass mills had dropped their prices basis 

(two smaller mills did this); that demand both home 
and abroad has slowed considerably, were 
factors working upon the copper price. The big question was 
how much longer the producers 
level. 

The latest statistics copper for May showed 
duction had gained somewhat but that stocks had been cut 
down bit. Primary copper output May totaled 96,880 
tons, against tons April. Shipments were 140,727 
tons, against tons the preceding month; stocks 
were 53,443 tons, against tons April. 

Attention was focused the possibility strike the 
metal industry but industry factors did not believe that such 
strike would occur, Negotiations are proceeding 
tracts expire at the end of June. 

More copper Was available also hee 4use brass mills began 
curtail their production schedules. Certain mills went 
four-day week 


markets received shot the arm with 
the announcement that the government would push 
gram bartering agricultural products for lead 
Some 40,000 50,000 tons metal were said 
the deal which would pull the metal for the 

Lead and zine consumers looked for tightening the 
supply situation and firmer price tone result this 
move. Actually, the government has been supporting the lead 
and zine price through its purchases lead and zine every 
month, the last one June Otherwise, there has been only 
moderate consuming demand for both lead and zine, with 
buyers covering only for immediate needs and not looking 
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job 
POLARIZED 
i 
2 


Tomorrow’s aircraft must built 
withstand great extremes 
temperature, pressure and vibration 
every component must perform its 
functions accurately and dependably 
speeds 2,000 miles per hour 
more. 


Constantin vacuum-tight, glass-to-metal 
seals were developed meet the 
great extremes operating conditions 
that lie ahead. Never-ending research 
Constantin’s resourceful design 
engineering staff insure maximum 
performance and non-leakage. This 


quality control and development 
make Constantin units ideal for use 
with complex systems miniaturized 
components. 


This long experience the design 
and manufacture thousands 
types glass-to-metal seals will solve 
the most difficult vacuum-sealing 
problems. 

Write today find out how this 


experience and design versatility will 
help you. 


“QUALITY WITH CONFIDENCE 


7-3208 


READER INOLIRY SERVICE CARDS, PRECEDING BACK COVET 299 


MOUNTS SINGLE TERMINALS COMPRESSION HEADERS END SEALS CRYSTAL BASES CON 
Coast Representative. Heim and Scheer, 11168 Monica Los 
ag 
be 


FOR IMMEDIATE SHIPMENT 
CARBON, ALLOY AND STAINLESS STEELS 
sheets strip 
tubing reinforcing, etc., also machinery tools 


Plants at: New York + Boston + Wallingford, Conn. + Philadeiphio « Charlotte 


N.C. + Cincinnati + Cleveland + Detroit + Pittsburgh + Buffalo « Chicago + 


Milwaukee + St. Louis + Los Angeles + San Francisco + Spokane 


SPECIAL 


KNOBS 


Save money with Rogan’s 
stock molds modified 
meet your 


Rogan's stock molds greatly reduce 
your knob costs. Morkings can be 
branded fit your 
Special shaft holes nominal 
charge. Send for details how 


to cut knob costs. 


ROGAN BROTHERS 


8027 Monticello Skokie, 


MOLDERS AND BRANDERS PLASTICS 


ahead as far as the next month. But prices have remained 
unchanged with lead and zine fob 
St. Louis 

Zine shipments May, the smallest for any month since 
\ugust, 1954, were tons, representing decline 15,- 
703 tons from April. Zine output totaled 81,283 tons, 
compared with tons and stocks were higher 59,- 
tons, against tons. 

for lead, domestic output refined metal 
came 52,976 tons, against 54,174 tons the preceding 
Shipments refined lead were tons and stocks 


were tons, gain tons. 


SILVER price silver dropped twice the first half 
June. Each decline was and mid-June, was 
quoted per The previous price had been estab 
lished April and had continued unchanged until June. 

Meanwhile, attempts repeal the 1934 Silver Purchase 
proved unsuccessful. The Senate Banking and 
subcommittee disapproved such bill which was opposed 
the mining industry. The present law requires the 
monetary value silver stocks equals one 
fourth the total Treasury stocks gold and silver com 
bined. 1934, the Treasury has bought more than 1,860- 
trial silver purchasers, however, contend that 
chases silver have kept silver off the world mar- 
ket and have thus pushed the world price silver higher. 

Refined silver output the United States declined 6.089 
April output was 5.964.000 Silver production for the first 
four months of 1956 totaled 28.485.000° 

ALUMINUM quiet situation existed, with prices 
maintained the level for ingot 99% 
plus. But secondary aluminum ingot prices were still tending 
downward and some the for long time had 
been higher than primary aluminum now 
moving below the primary easing 
econdary ingots was said the cause the price drop. 
aluminum prices also sagged 

Primary aluminum output the United States 
was 145.895 short tons, new monthly First quarter 
output tons, gain tons. Reports 
continued abound expansion the aluminum field and 
predictions were heard higher production rates 1957 


and 1958, 


SELENIUM Production selenium was 23.2 pet 


cent than the preceding month, totaling 82,222 


~? 


Production metallic selenium and selenium compounds 
that month totaled 101.319 contained selenium. Ship 
tained selenium shipped Imports selenium 
from Canada Mareh were against 23,666 
the preceding Selenium continued quoted 
the unchanged price $13.50 per 


The nickel situation continues hot spot 
the metal field. The House this month voted 
the entire nickel situation, based upon complaints gray 
market activity. However, the Administration indicated, 
Senate hearing, that was opposed government con 
civilian distribution nickel 

Consumption and imports nickel were March, 
with consumption 20,703,000 against 20,319,000 
February. The price remained cloudy with the 
quotation unchanged but with outside 
market prices easily three times that figure. Perhaps 


dication that the supply situation was easing was the report 


JULY 1956 ELECTRICAL MANUFACTURING 


new ways build 


BETTER MOTORS LOWER COST... 


with Fiberglas-reinforced plastic! 


Examine the insulating and structural components 
the electrical equipment you manufacture. 
surprised learn how many parts can give improved 
performance lower cost—when they’re fabricated 
from Fiberglas*-reinforced plastic! 


For example typical advantages Fiberglas- 
reinforced plastic in— 


FANS for WESTINGHOUSE ELECTRIC 
CORPORATION AIR-COOLED MOTORS 


replacing metal fans formerly cast and machined 
from bronze, magnesium and aluminum: 


tion standardized, inventory problems reduced! 


fans installed molded—no balancing 
machining necessary! 

reduced weight reduces inertia load—increases 
motor efficiency! 

cost-savings alone justify change 
forced-plastic! 


and SLOT WEDGES for 
LOUIS ALLIS COMPANY MOTORS 


replacing wedges made cotton phenolic and 
asbestos phenolic: 


greater strengths—high impact and flexural 
strengths reduce assembly breakage! 

tough, dimensionally stable 
the effect heat and satis- 
factory performance even under severest operat- 
ing conditions! 

cost-savings materials alone justify change 
reinforced plastic! 


These are only two examples the many ways 
which Fiberglas-reinforced materials are providing 
improved performance electrical equipment 
lower cost. will pay you investigate their 
significant advantages. For further technical informa- 
tion, contact Owens-Corning Fiberglas Corporation, 
Dept. 193-G, 598 Madison Avenue, 


READER INQUIRY SERVICE CAKDS, PRECEDING BACK COVET 


oT. M. (Reg. U.S. Pet. Off.) Owens Corning Fibergias Corporetion — whieh does not make elec 
trical components, but supplies Fibergias reinfurcement lo electrice! equipment manafecturers 


amazing the difference Fiberglas makes! 


MAKE 
THE KIND 
TRANSFORMERS 


When dependable perform 
ance and long life are essential 
requirements your trans 
former application—tell your 
problem Acme Electric 
transformer Chances 
are that during our years manufacturing 
experience and development more than 
former designs have had solve similar problem. 
Whether your need for Miniature Pulse Transformers, 
Power Supply units Power transformers 750 KVA, 
experienced Acme Electric engineer help you 


This filament Trans- 
former was designed 
with particular stress 
insulation. This design 
insulated for KV. 


Plate Transformer 


features porcelain con- 


nection panel which 
turn, hermetically 
sealed case. 


This Saturable Reactor 
simple and practical 
design for easy in- 
stallation and high 
performance. 


ACME ELECTRIC CORPORATION 
357 WATER ST. CUBA, NEW YORK 
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that nickel prices had softened somewhat the past 
month, 

was announced that the government planned 
distribution controls nickel alloys the fourth quarter 
putting the product under the Controlled Materials Plan 
The Defense Mobilization said that such controls 
would require mills set aside certain amounts this 
metal for defense use 


near-peak levels April. Ingot output that month hit 6.081 
highest since the Korean emergency period. Magnesium 
castings shipments the first quarter were 27%. Price 
there was with pig magnesium quoted 


% 


CHROMIUM Metallurgical Co. boosted 
New prices incorporated 2.1 per cent 


per cent. 


was 788.503 compared with 845.115 Ship- 
titanium was unchanged $3.25 per 


4 a 


TITANIUM Production titanium mill April 


cent February. First-quarter consumption was per 
cent. Price held its $2.60 per level. 

metal production domestic plants 
was per cent higher the first quarter this year. Total 
primary and secondary output was against 
held $1.70 per 


% 


TIN domestic market June reversed its downward 
trend and advanced roughly Spot tin New York 
World tin metal use hits its highest level since 1950 March 
this totaling 13.800 long tons. 

has slowed down and 
metal fell $262-$264 per flask compared 
with $268-$270 previously quoted. Domestic 
tion the first quarter was slightly 
preceding fourth quarter, totaling flasks. Consumption 
per cent flasks. Industrial stocks were 
the highest the 15.389 flasks 


the time this report was written, all eyes were 
focused on negotiations between the steelworkers and the 
steel companies and the question was whether there 
would be a steel strike. The general guess was “no.” al 
though that was qualified the basis initial 
would have to last three or four weeks before it) would 
the supply situation. But, even there strike, 
was conceded that the steel situation would ease off the 
third quarter and possibly pick the fourth quarter 
While steel operations are still the demand from 
result the automobile industry cutbacks 
has slackened considerably and certain types of steel are 
much easier However, there are still many tight 

Output for May was peak. Production month 
hit record 10,496,000 against tons 
First five month output was tons, gain 
5,400,000 tons over 


ELECTRICAL MANUFACTURING 


Virgin metals and alloys have their limitations, 
and overcome them get the exact per- 
formance you General Plate Composite 
Metals are the answer. They give you broadened 
physical and metallurgical characteristics 
meet your specific requirements closer and the 
job better, lower costs. 

For instance permanently bonded copper 
steel gives both high conductivity and extra 
rigidity. Silver gold bonded copper 
bronze combines workability with high corro- 
sion resistance. Bronze copper makes ideal 
current spring material with higher con- 
ductivity. Ferrous and non-ferrous combinations 
give you composite metals with magnetic and 
non-magnetic surfaces. 

General Plate Composite metals dozens 
combinations eliminate many are 


READER INQUIRY SERVICE CAKDs, PRECEDING BACK COVER 


Two 


are Better Than One 


GENERAL PLATE Composite Metals Provide Performance plus Economy 


the answer corrosion, conductivity, heat dissi- 
pation, cost and many other problems. 

General Plate products include precious 
metals clad base metals, base metals clad 
base thin-gauge rolling composite con- 
tacts, buttons and rivets, Thermostat 
Metals, platinum fabrication and re- 
fining, Manganese Age-hardenable Alloy. 
Write for complete information and Catalog 
PR-700 today. 


You can profit using 
General Plate Composite Metals! 


METALS CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
FOREST STREET, ATTLEBORO, MASS. 


: 
| 
— 


For Superior Quality 
Check these features 


Pure copper, 100% Sound engineering 


conductivity Speedy installation 


Wide wire range— 
re-usable 


U/L-CSA Approved 


Cool operation— 
takes overload 


special tools needed 
Compact—rugged 


All screws wax-treated 
Advanced designing for better clamping 


ALL THESE FEATURES LOW COST 


Your Test Will Prove ILSCO Over Cast Any Other Type Lugs 


CORPORATION 


5745 Mariemont Ave. Cincinnati 27, Ohio 


More than 3500 variations 275 Stock Parts 


MAKE YOUR PRODUCT 


WRITE 


HARRY DAVIES MOLDING COMPANY Makers DAKA-WARE Products 
1428 North Wells Street ° Chicago 10, Illinois 
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LUG 
INDUSTRY 
MODEL 


Our Mr. Smith supervises 


Multi-Header design... 


Constant Multi-Header design development enables Hermetic 
offer Vac-Tite* Compression Multi-Header suit 
every design and application requirement. 


requirements call for solid tubular terminal 
Multi-Headers with that range from .375 1.125 
construction can supplied. However, meet the most 
difficult specifications, Hermetic can provide Multi-Headers 
large you with many terminations required 
construction and solid metal body. 


Consult Hermetic for standard, well specially designed 


headers, with without mounting studs, that act cover and seal 


Write for your new addition “Encyclopedia 
..a page catalog containing the most diversified 
selection Multi-Headers ever offered 


*VAC-TITE new vacuum-proof, 


compression construction, glass-to-metal seal 


Hermetic 
Products Company 


South Sixth Street, Newark New Jersey 


California Associate: Glass Solder Eng 


KEADER INOLIRY SERVICk CARDS, PRECEDING BACK COVER 


the most versatile glass-metal seal 
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MATERIALS METALS ELECTRICAL MECHANICAL PARTS EQUIPMENT FINISHES 


Products made services rendered advertisers ELECTRICAL MANUFACTURING which 
are used the design, engineering and manufacture electrically operated machines, appliances 


and equipment 


monthly service readers and advertisers. Data may secured from advertise- 


ments. Publisher will supply any additional information which available—use postcards appearing 


just preceding back cover. 


ACTUATORS, GALL-SCREW 


Gaginaew ieering Gear Div QGeneral 
Metors Corn Baginew. Mich 


ACTUATORS, SERVO 


Mane Valve Co Ir lroner Airport, 
Mast Aurora, N.Y 


ADHESIVES 


Aluminum Co of America. A a Bide. 
Pittsburgh 19 Da 

caster. Pa 


Rakelite On A of Carbide & 
Carbon Cor, 00 Mad Ave New 
Yoru 17, N Y 

Durea Plastics Hooker Flectro 
Tomewanda N 

Houghton Laboratories, Tne 10 Houghton 
Ave Olean, Y 

Johne-Manvilie Corr Dutch Brand itv 


7800 Woodlawn Ave @hicago 19 Ti 
Minnesota Mining & Mfg Pie trical 
Producta Div 900 Fai ler Ave at 


Paul @ Mins 


ALUMINUM. Bee aleo Castings 


Aluminum Co of America, Alcoe Bidg 
Pittsburgh 19 Pa 


\ ‘ 
i] (hab ‘ 
Revere Copper A Trase 200 Park 
Ave. New York 17. NY 
Heyr Me Co 7100 «68 Third 
Is 
AMMETERS Bee Instruments 


AMPLIFIERS. ELECTRONIC 


Aerovon Corr New Redford’. Mase 

Bristol Co Waterbury 0 Cor 

Doeleam M eapolie Honeywell 
Soldiers Hd Boston 8 Maser 

Vederal Teler Radio Ce 
am Internationa Telepl e and Tel 
graph Corr King in eve 
ton. N J 

Freed Transformer ¢ 1720 Wetr 
field Brooklyr Ridgewood) 27. 

Gheneral EBlectric Apparatus Bales 
1 River Rea Mchenectady % 

Gulter Mie or a Industries 
Ine 217 Ave M whet NJ 

Leach Relay Leach Cort O15 
Avalon Hied Angeles 8 Calif 

Librascope 1 aOR We Ave Gien 
fale 1. Callf 

Magnet! Amplifiers 1 Tinton 

New York N Y 

Magne 20 Butler Pa 

Nothelfer Winding Laborator 1! Albe 
marie Ave Tre ni, N. J 

Ranborn Co Industrial Die Massa 
chusette Ave Mare 

Rervorpeed Co Devices 
Ine. 4 Godwin Ave, Patere 


289) Post Oak Ra ro for 19058 
Houstor Terar 


Transicot! Cort Oermantew tke 
Quarryhall He Fairview Village Pa 

United Transformer ¢ 1 Varick, New 
York 18 N.Y 

“ Wlectric Cor Gateway Cor 
ter Aid 40) Ave Pitts 


ANODES, PLATING 


Ame an Co Watert y 7) Cone 

Baker & Co! 119 Astor, Newark 5 
J 

Chase Wrasse A per Waterbury 2 
Cont 

du Pont de Nen re ! 8. 
Klectro Chemtcale Dept. W gton 
Del 

o ral Plate 1D Meta 1 ¢ t 
‘ 

Handy & Ha York 
18 N | «mt ‘ 

ev & Co ‘ Ta 

Hevere Coppe & Vira Park 
Ave New York 

be wr Manuf ‘ 


ASBESTOS SLEEVING g and 
Tape, 
306 


AUTOMATION EQUIPMENT 


Btromberg Carls 


BALANCING MACHINES 
Apparatus Beles Div., 
Y 


ghouse Flectric Gateway Con- 


Liberty Ave... 


BALLS, BEARING 


Philadelphia 


BATTERIES 


ELIMINATORS 


BEARINGS, BABBITT 


BEARINGS, BALL (Miniature) 


BEARINGS 
and Thrust) 


and ROLLER 


Philadelphia 


BEARINGS and BUSHINGS 
LUBRICANT-RETAINING 


Radio Cores 


BEARINGS 


BUSHINGS 


BEARINGS 
NON-METALLIC 


BUSHINGS 


ymer Corp. of Penna., 2120 Fairmount 
Reading, Pa 
» Cores, Inc., 9540 Tulley Ave., Oak 


Richardson Co., 2799 Lake, Melrose Park, 


Ryerson & Bon, Inc., Joseph T., Chicago 

Spaulding Fibre Cec Inc, Tonawanda, 
N ¥ 

Westinghouse Flectri Corp Gateway 
Center Bldg. No 3, 401 Liberty Ave 
Pittshurgt Pa 

BELLS 

Stromberg Carlson A of Genera! 
Dynamics 117 Carlson Ra 
Hochester 3 

Wheelock Signals Ine 273) =Branchport 


Ave, Long Branch, N. J 
BELT DRIVES. See Drives, Belt 


BENDERS, BRAKE and SHEARS 

Richards Co J A 906 N. Pitcher 
Kalan o 13F, Mich 

Kyerson & Son, Inc., Joseph T., Chicago 8 


BERYLLIUM COPPER (Rod, Strip, Tube, 
Wire) 


Mallory & Co. Ine P. R., Indianapolis 
4 Ind 

Precision Products, Inc 501 Crescent 
Ave Kea l’a (Strig 

Riverside Metal Co Div. H. K. Porter 
Co I Kiverside, N. J 


BIMETALS. See Thermostatic Bimetals 


BITS, SCREW and BOLT. See Socket 
Screw Keys and Wrenches 


BLADES. FAN 
Torrington Manufacturing Co., Torrington 


BLOCKS, PILLOW 


Bushings. 1 Coolidge Highway at 14 
Mile Ra Royal Oak. Mict 
SKF Industries, Inc., Philadelphia $2, Pa 


BLOCKS, TERMINAL. See Strips, Blocks 
& Hoards, Terminal 


BLOWERS. See Fans & Blowers 
BOLTS. See Fasteners 


BOXES and CRATES. WIREBOUND. See 


also ainere, Packaging and Shipping 
Rathborne, Hair and Ridgway Bor Co 
40 st Place, Chicago 8, Dl 


BOXES. METAL. See Sheet Metal Fabri 


ators 


BRAKES, BENDING. See Benders, Brake 


BRAKES, MAGNETIC 


Ka Co Dynamatic Div., Ker 
Wis 
Stearns M 642 s. 28th, Mil 


irake & Clutch Co 


BRASS BRONZE and COPPER (Ali 
Commercial Forms) For Wire, see Wire 


Ca Hare 
America Company, Waterbury 
‘ \ Tot Bronze, Chron 
‘ r Bele n Copper Alloys 
‘ N i Peru 3. I Pre 
and Copper Bheet 
Riverside Ave 
{ Ave 
‘ Copper Tubing 
& I Park 


Water ‘ Str 


BRAZING ALLOYS, SILVER 


Baker & Co., In 113 Astor, Newark 5 
N. J 


Chase Brass & Copper Co., Waterbury 2 


Conn 

General Plate Div Metals and Controls 
Cor 17 Fore Attiet Ma 

Handy & Harma 42 Fulton, New York 
a 

Mallory & Co ine., P. B Indianapolis 
6, Ind 

Ney Co, J. M.. 371 Elm, Hartford 1 
Conn 


BRONZE. See Brass. Bronze & Copper 
also Phosphor Bronze 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 4211 W. Lake 
Chicago 24, Til 

Triple M’’ Electronents Div.. Midwest 
Molding & Mfg. Co., Gurnee 96, II! 


BRUSHES: CARBON, GRAPHITE. 
METAL-GRAPHITE 


Graphite Metallizing Corp., 1059 Nepper 
han Ave Yonkers 3. N.Y 

Speer Carbon Co., St. Marys, Pa 

Stackpole Carbon Co. St. Marys, Pa 

United States Graphite Co., 1621 Holland 
Saginaw. Mich 

Westinghouse Electric Corp., Gateway Cen 

! No 3 401 Liberty Ave 

Pittsbur 


BRUSH HOLDERS. See Holders, 


Commutator Brush 


BUSHINGS 

Bearing. See Bearings and Bushings 

Composition. See Plastics, Molders 
Fibre. See Fibre Vulcanized 

Glass. See Glass, Technical 
Hermetic Seal. See Seals & Terminale 
Hermett« 

Mica. See Mica 

Porcelain. See Ceramics 

Rubber. See Rubber & Rubber Products 


CABINETS. SHEET METAL. See Sheet 
Metal Fabricators 


CABLE. See Wire & Cable 


CABLE ASSEMBLIES and HARNESSES 
See Harnesses & Assemblies, Wire 


CAMBRIC. VARNISHED. See Fabrice 


Insulating 


CAPACITORS 


Aerovox Cort New Bedford, Mass 
Alrcraft-Marine Products Inc., Chemical 
& Dielectrics Div., 155 Park, Elizabeth 


towr Pa 

Astron Corp,, 255 Grant Ave., Newark & 
N J 

Centralat Dis f Globe-Union Ine 

Keefe Ave Milwaukee 

Condenser Pr ts Co Div ot New 
Haven Clock & Watch Co., 140 Hamil! 
ton, New Have Conn 

Cornell-Dut er Klectri Corp., Dept 

Erie Resistor Cory Klectronice Div, Erte 


Fansteel Metallurgical Corp North Chi 
ago. I Tantalum) 

General Electr Apparatus Bales Div 
Schenectady 5 N 

» Cor Guiton Industries, 212 
Dur Ave.. Metuchen, N. J 

‘ ‘ Hor ‘ 

‘ enser Co., 1616 Throop 
Chicago 

W Waseca 

Mallory & Co, It P. Indianapolle 
6, Ind 

Plastic Capacitors, In 2511 W. Moffat 
Chicago 4 I 

Potter Co 50 Sheridan Rd, North Chi 
ago, I 

Sprague Electric C 307 Marshall, North 
Ada Ma 

Stackpole Carbon Co., St. Marys. Pa 

Wael I S. St. Clair, Dayton 2 
Ohio 


CARBON and GRAPHITE: Contacts 
Electrodes Anodes Bearings, Dises. 


Piles. Plates, Plungers, Rings, Seals 
ete 


Erie Tes r Cor Electronica Biv., Erte 

General Cera s Corp. Keashey, N. J 

Graphite Meta ring Corp 1059 Nepper 
han A Yonkers 3. Y 

Speer Carbon St. Marys, Pa 

Stackpole Carbon ¢ St. Marys, Pa 

States Graphite Ce 1621 Holland 
re sw. 


CASTINGS ALUMINUM and 
MAGNESIUM. See also Castings. Die 


\ ‘ ‘ 
i kee 
A ( f America, Aleos Bidg 
r Pa 
I er W Metal ¢ Erie. Pa 
T'w | I Ca r 1 & Ta 
1 \ M ea Mir 


CASTINGS. BRASS, BRONZE, COPPER 


Philadelphia B e & Brass Cory Sub 


JULY 1956 ELECTRICAL MANUFACTUI 


+ 
Bomers Brass 10 Ba 4 
e L e ‘ } 
4 
Pol 
A bi f General A 3 
Rochester 3, N. Y Lawn, Til 
j 
Micro Balancing Inc., Herricks Ba, = 
ter Bidg No. @ 4 
Mittebur 0, Pa 
Abbott Ball Co., 60 Railroad Place, Hart 
ford 16. Conr 
Hartford Steel Ball Co., Inc.. Hartford 6 
nr 
Mich 
Va 
Power 
Kyerson & I Joseph T., Chicag 
Miniature Precis Bearings Inc., 2 
Precision Park, Keene, N. H z 
New leparture ID f Genera Motors 
Cor 
Pa 
Hoover Ball Bearing Ann 
Mivt 
Kleiner Metal Spectalties, P.O. Box 
85. Dunelle N. J 
New Depa re Die General Motors 
. Nice Ball Bearing Co., 30th & Hunting i 
SKF Industries, I 
‘ an eedie) 
Amplex ro r Corp., 
M 
Bushings, Ir Coolidge Highway et 14 ie 
Mile Rad Hoyal Oak, Mict 
Graphite Metallizing Cor 1059 Nepper 
ha Ave Yonkers 3. N Y (Ollless - 
Self lubricating) 
Lawn, 
a} United States Graphite ¢ 621 Holland " 
Yale & Towne Manufacturing Co Pow and Shears 
mont Ave., Franklin Park, 
(Brass, Bronze, Steel, ete 
‘ ex Div r Corp Detroit waukee 4 Wis 
H M Varner Electr 
i Bushing I Coolidge Highway at 14 Dept. EM, Beloit, Wis ig 
Mile Ra. Royal Oak, Mict 8 
Cont 
Mallor & Co PrP. R Indlanapolls 
i Yale & Towne Manufa ring Pow 
er Meta Prod s Rel 
( ! way at 14 
Con ‘ ral Bie ‘ Che Div. 1 
Master, | adelphia 2 Pa 


. 
Construction: Some the outstanding design 
features this Power Appliance Relay are molded 
terminal block and actuator, dust and lint hood over 


contacts, and unique contact 
opening which actually forces contact open. 


The R-B-M Power Appliance Relay available 
either single pole normally open, two pole nor- 
mally open and will furnished with screw quick 
connect contact terminals. 


low wattage coil can incorporated into the 
relay ambient temperatures are higher than normal. 
All coil terminals are the quick connect type. 


Application: The Power Type Appliance 
Relay has been designed for appliance applications 
where trouble-free operation and low cost are vital 
factors. Also, special ratings are available for induc- 
tive motor loads. Pilot duty device normally con- 
nects coil voltage source and contacts close the 
power Circuit. 


ESSEX WIRE CORPORATION, Indiana 


OTHER PRODUCTS 


Screw Terminals 


Exploded View 
Quick Connect Terminals 


Exploded View 


Screw Terminals 


ENGINEERING DATA 


Specifications 


Contact Form 


Contact Ratings 


Contact Terminals 


Coil Terminals 


Coil Ratings 


Design Ambient 


Approx. Dimensions 


Power Appliance Relay Type 
P.N.O. 


25 amps. per pole resistive at 230 volts 
60 cycle 


Inductive Consult factory for 
special inductive ratings giving details of 
application 


Screw type Quick connect type 
Quick connect type 

Up to 240 volts, 50 or 60 cycle 
(Standard Pick up 85% Rated) 


Volt Ampere Ratings (Approximate) 
Armature Open Armature Closed 
50 cycle 19 50 cycle 13 
60 cycle 16 60 cycle 12 

120° F. Maximum* 


*Consult Factory Giving Specific Application Details for Higher Ambient 


Send for Descriptive Bulletin 


RBM DIVISION 


YOU 


WRITE FOR 
OUR CATALOG 
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AND SPECIAL FASTENE 
DING SQUARE AND HEXAGON 


CAN’T 


per © 


CHINE SCREW NUTS 


MANUFACTURING COMPANY 


Division The Torrington Company 


ARE OUR 


PARTS LIKE 


CASTINGS, DIE 
and Die Casting ¢ 60 N 
auk ee Wis 
{ America, Alcoa Bidg 
19, Pa 
s Div. of National Lead Co 


Beechwood 


‘ Zit 
a 13, 300 Main, Stam 
ford 

M Ve Die Casting Corp., Stamford 

ersey Zine 160 Front, New 
b N. Y. (Zine Die Casting A 
Va rw e Metal ( Erie. Pa Alu- 
& Z 
i Castings Co. Ine Payettevitte 
wa I f Stewart War 
( 1535 W. erton Ave., Cr 
J 
Die Ca rd & Ta 
Minneapolis, M 

CASTINGS, INVESTMENT 

‘ ‘ re Milwaukee Wis 

rr Nickel ¢ I 67 Wall 

ork kel and Alloys) 

CASTINGS, LEAD 

City Die Ca g Co., & Tal 
nage Ave Minneapolis, Minr 

CATHODE RAY TUBES. Bee Tubes 
Ha 

CEMENT, INSULATING and SEALING 

Hake ef A of Union Carbide & 
Carbon Cort 0 Madison Ave., New 
York 17, N. ¥ 

Bige Co ‘ tarry Ave Weeat 
lan Ang Calif 

‘ nunication Ir te Ine., Marl 
boro, (Monmouth County N. J 

ju Pont de Nemours & (Cc Inc.), BE. 
Dept. W gion Del 

Durex Pla Hooker Electrochem 

al Co Ra N. Tor 
wanda, 

Gener Electric Chemical Div., 1 
Pla Ave Pittsfield, Mane 

Jot Manville Cory Dutch Brand Div, 
800 Woodlaw Ave Chicago 19, Ill 

ar M 6th, Brook 

$2, N. 

CERAMICS 

andard & Special Electrica 

Porcelals lov olt A 
Refractory Porcelatr B 
Hiigt Vorcelal 
Cordiertte 
Zircon Porcelatr 
(Lava 
Titanates a 
nt-Auhe (Hy) 
tes 1) 

Akror Porcelatr ( Cory Ave 
Akrot Alt 

Amer Lava ( Chattanooga 5, Tenn 
CDEFG) 

itr Miectror . Cort Perkins 
4 Cle und 14, 0 G 

trala f Globe-t on Ine 

ak A M aukee 1, W 

c Bpectaltios 144 W. 6th, East 

rpool, Ohi (AKCE 

‘ Insulator Co 3 Cirant Akror 
Ohle (ARC) 

General Ceramica Cory Keasbey, N J 

Knox Porcelain ¢ Knox el, Tener 
ARC) 

Mycalex fA a, Cliften Blvd 
J (ila Ih Mica 
lor New York Ave 
& | Tre N. J. (ABF 

& evr r I Station 

9, N. ¥ Al 

Pot ‘ Product ky 

ur 749 Lake, Melrose Park 
1 " 

, ‘ Lafayette. Ind 

6060 Kivard, Detroit 11 
4 

Cart Marys. Pa 
1 ‘ 1 Muirhead Ave 

la I’r wts 1540 
t. tusk (A 

Por ‘ Market, Sur 
l’ralr 

CHAMBERS, TEST 

4 Nesear ‘ k 

CHARGERS, BATTERY 
& M Works, LIA & 


CHARGERS 
& 


MAGNET 


CHOPPERS, ELECTRONIC 


Gra » Metallizing Cor 59 Nepper 


Ave Yonkers 3, N. ¥ 


BREAKERS 
1316 8. Second, Mil 


Wis 
t ts Co. of America, 5085 N 
4 ‘ ago 

hester 2.N Y¥ 


r ( Apparatus Sales Div 
Sche 
Heinema Electr Plum, Tren- 
M roduet I Jeckson, M 


JULY 1956 ELEC 


vat al 1388 N. Kostner Ave 
ago I 

er Thert Metale & Cor 
role Cort For Attleboro, Mass 

Square ID ¢ 4041 N. Richards, Milwau 
kee 12, Wis 

Wes ghouse Flectric Corp Gateway 
Center Bidg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa 


CIRCUIT STRUCTURES, ELECTRONIC 
Vector Electronic Co 


$552 San Fernand 
Rd Ar 


allf 


geles 


CIRCUITS, ETCHED. PRINTED, ETu 


Aerovox Corp New Bedford, Mass 

A ice I’r ts Co., 117 N. Main, Brock 
Mase 

American Lava Corp... Chattanooga 5, Tenr 

Centralat of Giobe-U im 
Keefe Ave Mi lwauk \ 

Erie Resistor Cory Electronics Div., Erie 
a 

Mycalez Corp. of Americe, Clifton Bivd 
N. 

Radio Cort f America, Tube Div 
Harrison, N 

Sprague Electr Co., 307 Marshall, North 
Adams, Mars 

Telex I Telex Park, 8t. Paul 1, Minn 

U. 8. Gasket ¢ Camden 1, N. J 

CLAMPS and CLIPS, GROUND ane 
TEST 

Burndy Engineering Ce., Ine., Norwalk 
Conn 

Ileco 5745 Mariemont Ave., Cin 
cinnatl Ohlo 

Mueller Wlectric Co, 1550W Siet 
Cleveland 14, Ohlo 

Thomas & Hetts Co., Ine., 28 Butler 
Elizabeth 1, N. J 

CLAMPS and CLIPS, SUPPORT 

Holub I tries, Inc., 445 Elm. Syes 
more, Ill 

Weckesser (Co 6 N. Avondale Ave 
Chicago 36, Il 

CLEANING COMPOUNDS, METAL 

Zophar Mille, Ine., 112-1380 26th, Brook 
lyn 32, N. Y¥ 

CLIPS, SNAP. Hee Kings, Retainer & 
Snap 

CLOTH INSULATING. Bee Fabrics. In 
sulating 

CLOTH, TRACING. See Tracing Cloth 
Film & l’aper 

CLUTCHES 

Eaton Mfg. (ov Dynamatic Div., Ken 
osha, Wis Magnetic) 

Formeprag © 23605 Hoover Rd... Van 


Dyke. Mich 


Hycor D of International lesistance 
ce 12070 Bradley Ave., Sylmar 10 
Calif 

Stearns Magnetic, In 642 8. 28th, Mil 
waukee 46. Wis. (Magnetic) 

Warner Hlectri Brake & Cluteh Co 
Dept. EM, Beloit, Wis. (Magnetic) 
COAXIAL CABLE. See Wire & Cable 

Insulated 

COIL CORES and FORMS 
Aiden Products Co., 117 N. Main, Brock 
ton, Mass 
Americar Lava Corp., Chattanooga 56 

Cambridge Thermionic Corp 458 Con 
cord Ave. Cambridge 38, Mass 

Cleveland Container Co., 6201 Barberton 
Ave ‘ eland 2 

Continental-Diamond Fibre Div. of The 
Budd Co, I N . Del 

Cost Plastics Co 14th, Cleve 
land %, Ohte 

Gries Reproducer Corp 125 Beechwood 
Ave New Hoehelle N 

Hycor Div. of International Resistance Co 
12070 Kradley Ave yimar 10, Calif 

Mycalex Corp. of America, Clifton Bivd 
Clifton, J 

National Vuleanitzed Fibre Co., Wilming 
ton 99. De 

Paramount Paper Tube (o., 612 Lafay 
ette, Fort Wayne 2, Ind 
Prectston Paper ibe Co, 2035 W 
Charleston, Chicago 47, Til 
tad Core 540 Tulley Ave., Oak 
Law I 
He te Corp Div. of Prectsion Paper 
Tube Co Bn OW Charleston, Chi 
ago 47, I 
Stackpole Carbon Ce Bt Marys, Ps 
Screw M ed 

Btevens Preducts Ine 86 Main, East 
Orang N J 
S. Gasket Camden 1. N. J 


COILS and WINDINGS 


Acme W 
Haven 14, Conr 


re { 1255 Dixwell New 


s & Transformer Corp 


Caledonia, N. ¥Y 


4 
453 Concord 
‘ 

Kl 


W. Addison 


vicago 18, 
Coto-Coll Co Ine., 68 
Providence 5, R. I 


Pavilion Ave., 


Dano Flectric Co., 93 Main, Winsted, Conn 

Deluxe Ootls, Ine, 180@ First, Wabash 
Ind 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Cort 100 Kingsland Rd, Clifton, N. J 

Five Star Co Plants Place. Planteville 
Conr 


TRICAL MANUFACTURING 


YOU CAN’T BEAT PROGRESSIVE 


FAMILY PORTRAIT Roebling pack- 
ages for Roevar Magnet Wire. left the time- 
honored spool available, course, all standard 
sizes. Next are three fibreboard drums containing 
100, 250 and 500 magnet wire. And last 
metal 100 Ib. size. 


Many users have already converted are 
planning drums pails. These big 
containers cut down stoppages and threadings. 
They eliminate the need returning spools 


Roebling fibreboard drums and 
the metal pail are non-returna- 
ble. line with the modern 
trend, they are bringing new 
efficiency and economy wind- 
ing operations. 


Sul of The C 


JOHN A. ROEBLING’S SONS CORPORATION, TRENTON 2, WN. J. we 


SEATTLE, 9CO IST AVE. B. TULBA, CHEYENNE BT 


ORDER ROEVAR MAGNET 


WIRE 
PACKAGED FOR 


SPEEO 


YOUR PLANT 


bookkeeping and handling—boost winding speeds. 


plants all over America 
Roevar Magnet Wire today’s standard specifica- 
tion. Roevar insulation far tougher than conven- 
tional enamel. bends and stretches remarkably 
without cracking loosening from the conductor 


high resistance baking temperatures and 


sizes A.W.G. Write for full information 


and samples. 


SO0,1740 171TH eT 


4 
| 
COGA. TEXAS. 1030 £. + PHILAGELPHIA, 290 VINE BT. 


hen hazardous conditions demand explosion-proof electrical equip- 


ment, sure include Wheelock Signals’ Explosion-proof, 
Contactless Vibrating 


All current-carrying elements are enclosed in a rugged housing and 
all mechanical parts are fully protected against atmospheric corrosion, 


Wheelock Signals’ Explosion-proof Bell, built the originators 
Underdome Bells, has been proved service and listed Under- 
writers’ for the following: 


Write for Bulletin 


SIMPLEX 


WIRE 


Clean Cutting 


Precision Stripping 
Fast Working 
Easy Operating 


Low Cost Rapid Setup 


Our production wire strippers and cutter will strip and cut to length 
all types of insulated wires including parallel lamp cord and heater 
cord, also cables |” maximum diameter, in one easy operation. Send 
sample wires and have your stripping problems engineered by Wenco 


ASK FOR YOUR COPY OF NEW BULLETIN 


WENCO 


General Electric Co, 
Div., Schenectady 
Gries Heproiucer Corp 
Ave, New Rochelle, N. Y 
Nothelfer Wi ng Laboratories, 111 Albe- 
marie Ave., Trenton & N. J 
of America, Tube Div., Har 


Apparatus Sales 
125 Beechwood 


Radio Cort 


Stumite Coll Oorp, Rte. 25, Yardville 

Ther Electric & Machir Works, 11A 8 
Jefferson Chicago 6. Til 

Universal Manufacturing Ce Ine 410 
Hi e Ave., Hillside, N. J 


COIL WINDING MACHINES 

Boesch Manufacturing Co Ine 
Cona 

Winding Equipment Co 

Rex Kheostat Co.. Baidwin, N. Y 

Universa! Manufacturing Co., Inc., 410 
H Ave Hil je, N 


Universal Winding Co., PO. Box 1605, 
Providence 1, KI 


Danbury. 


. Oyster Bay. 


COLD HEADED PARTS. See Fasteners 


COMMUTATORS 


Tee Corp, 4 Romaneili, South 
Hackensack, N. J 

Kirkwood Commutator Co.. 4855 W. 180th. 
Cleveland 11, Ohlo 

Nippert Electric Producta Co., 1759 W. 
Mound, Columbus 73, Obto 

Toledo Commutator Co., South Chestnut, 
Owosso, Mich 

Triple M F'ectronente Div., Midwest 
Molding & Mfg. Co., Gurnee 96. Til 
Westinghouse Electrie Corp., Gateway Cen 
ter Bidg No. 8 401 Liberty Ave., 
Vitteburgh 22, Pa 


COMMUTATOR SAWS and SLOTTERS 
445 Elim, Syca 


1008 Park Ave., 


Industries, Ine, 
mae, Lil 

ideal Industries, Inec., 
Sycamore, Il 


COMPARATORS, OPTICAL 
Kodak ¢ Kichester 4, N.Y 


COMPOUNDS, SEALING. Bee Cement 
Insulating & Sealing; also Waxes and 
Compounds 


COMPOUNDS, VARNISH. See Varni 
Compounds and Resins, Insulating 


COMPUTER COMPONENTS 


Doeleam, Div. of Minneapolis-Honeywell, 
Soldiers Field Hd., Boston 35, Mase 
Federal Telephone and Kadio Co, Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Clifton, N. J 
Giannint & Co., Ine., G. M., Pasadene 1, 

Callf 
Guiton Mfg. Corp., Gulton Industries 
Ine., 212 Durham Ave., Metuchen, N. J 


CONDENSERS. See Capectters 


CONDUIT FITTINGS 


Appleton Electric Co 1723 Wellington 
Ave., Chicago 18, Il 

Electrical Vroducta Corp 225 
Ikte Willeide, N. J 

Crouse-Hinds Co., Syracuse 1, N.Y 

Pyle-National Co 1388 N. Kostner Ave., 
Chicago 51, Hl 


CONNECTORS, PRINTED CIRCUIT 


i e, I su, P.O. Box 817, Mill- 
bury. Ohio 

Jur A Cor Northern Blvd 
lang isiand City 1, N. 

Components, I 454 E. 148th, 


New Yoru 55, N. 


CONNECTORS, WIRE and CABLE 


Aircraft-Marine Products, Ine., 2100 Paz- 
tor Harrisburg, Pa 

Alden Products Co., 117 N. Main, Brock- 
Mass 


American Brass Co. Waterbury 20, Conn 


Amphenol Kiectronics Corp., 1830 8. 54th 
Ave, Chicago 50. Il 

Hendix Aviation Corp., Scintilla Div., Bid- 
ney, N. 

Kuchanan Electrical Products Corp., 225 


Kte. 22, Hillside, N. J 

Kurndy Engineering Co Inc... 
Conn 

Cannon Electrie Co., Dept 500, 38209 
Humboldt, Los Angeles 81, Calif. 

Crouse-Hinds Co., Syracuse 1, N. ¥ 

DeJur-Ameco Corp., 45-01 Northern Blvd, 
Long Island City 1, N 4 

General Electric Co., Construction Mate- 
rials Div Bridgeport 2, Conn 

Guiton Mfg Corp., Guiton Industries, 
Ine, 212 Durham Ave., Metuchen, N. J 


Norwalk. 


Holub Industries, Inc 445 Film. 
more, Iii 
Hubbe Ir Harvey, Bridgeport. Conn 
{deal Industries, Ir 1008 Park Ave 
Sycamore, Ii! 
» Cort 5745 Mariemont Ave Cin- 
innat! 27. Ohto 
Johns-Maoville Cor Dutch Brand Div., 
Johnson Co Second Ave 
WwW aseca Minr 
Kr er & Huder Walsh Bldg Ctr 
al ” 
Ma t Manufacturing Co., 2610 W. 16th 
thicago 
N 
e Na ‘ 188 N Kostner Are 
Cricag 


Bewitcheraft, Inc 1328 
cago 22. Ill 

Thomas & Betts Co, Inc., 28 Butler, 
Elizabeth 1, N. J 


Halsted, Chi- 


CONTACTORS, MAGNETIC. See Relays 
& Contactors 


CONTACTS and CONTACT POINTS 
Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y 


Fansteel Metallurgical Corp., North Chi- 


cago, Ill 
General Plate Div Metals and Controls 
Corr i7 est Attlebor Mass 


Gibson Electric Co., 8349 Fra 
Pittsburgh 21, Pa. 

Graphite Metallizing Corp, 1059 Nepper- 
han Ave., Yonkers 3, N. Y 

Mallory & Co., P. R 
6, Ind 

Mander Manufacturing Co., Inc 
16th Chicago 8, Il. 

Ney Co, J. M., 871 Elm, Hartford 1, 
Conr 

Stackpole Carbon Co St 

Sup Carbon 
George Ave., 


kstown Ave 


2610 W 


Marys, Ps 
Products, Inc., 9114 
Cleveland 5, Ohio 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Hieyman Mfg Co., Kenilworth 1, N. 2 


CONTAINERS, PACKAGING and SHIP- 
PING. See aiso Boxes and Crates, Wire- 


bound 


Gaylord Container Corp., Div. of Crown 
Zellerbach Corp., 8t. Louis 2, Mo. 
Rathborne, Hair and Ridg Boz Co. 
1440 W. Place, Chicage 8, IL 


CONTRACT MANUFACTURING 


Aluminum (Goods Manufacturing Co. 
Manitowoc, Wis 

Chase Brass & Copper Co., Waterbury 20. 
Conn 

Elgin Nationa! Watch Co., Ordnance Div., 
Elgin, 

General Mi 


Mechanical D 

t EM N20 Central Ave Minnea 

polis, Mins 

Kirk and Bium Manufacturing Ce., $122 
Forrer, Cincitnnat! 9, Ohlo 

Standard Tool & Mfg. Co., 
Ave., Arlingten, N. J 


238 Leurel 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8. 2nd, Mileweu 
kee 4, Wis 

Allis-Chalmers, Milwaukee 1, Wis 

Arrow-Hart & Hegeman Electric Ca, 108 
Hawthorne, Hartford 6, Conn 

Bristol Co., Waterbury 20, Conn 

Clark Controller Co, 1146 E. 152nd 
Cleveland 10, 

Crouse-Hinds Co., Syracuse 1, N. ¥ 
Federal Pacific Electric Co., 50 Parts. 
Newark 1, N. J 

Furnas Electric Co., 1024 McKee, Batavia. 

General Flectrie Co Apparatus Sales 
Div.. Schenectady 5, N. ¥ 

Ileller Co., Gerald K 1 N. Carey, Balti- 
more 3. Md 

Square Co, 4041 N. Richards, Milwau- 
kee 12, Wis 

Wacline, Inc., 35 8. St. Clair, Dayton 

Ohio 

Ward Leonard Electric Co 

Mount Vernon, N. Y 


600 South 


CONTROLLERS, POTENTIOMETER 


Kristol Co Waterbury 20, Conn 

TAGIiabue Instruments Div.. Weston Elec 
trical Instrument Corp m4 Freling 
huysen Ave Newark 5, N J 

Wheelco Instruments Dis Barber-Colmeo 
Co.. 1403 Rock, Rockford, Ii! 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS, PRESSURE and TEMPER. 
ATURE. See also Helays, Switches 
Thermostats 

Acro Manufacturing Co 
Ohio 

Allen-Bradley Co., 
kee 4. Wis 

Assembly Products, Ir 
Onto 

ma Dept. G j Rock 
tockford, 

Bourns Laboratories, 6135 Magnolia Ave., 
Hiverside, Calif 


Columbus 16, 
1316 8. 2nd, Milweu 


Chesteriand 14, 


Bristol ) Waterbury 20, Conn 

Edison, Ir Thomas A., Instrument Div., 
Dept. 53. West Orange, N. J 

Fenwal Pleasant, Ashiand, Mase 


G-V_ Controls, Ine 8 Hollywood Plase 
Orange, N. J 

Controls S01 Allen Ave., 
jale 1, Calif 

ral Electric Co., Apparatus Seles 
iv. Schenectady 5, N. ¥ 

General Thermostat Corp., 10 Albany Ave 
Rartiet, N. H 


Mer i Corp, 4201 Belmont Ave., Chi 


ago 41, Il 
Kn tshaw Thern t Div Robertshaw 
ton Controls Co Youngwood, P 
Spencer Thermostat Dt! Metals & Con 


herds, Miiweu 


Weston Flee 
Freling- 


J 
Fiftr Saddle 
Park Post 
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® 
9 
f « 
2 
kee 12, Wis ent 
TAG! abue Instruments Div 


Power Rectifiers features: 

Lowest forward drop 
High reverse forward 
reforming required after 
Unlimited life 


input volts per junction 
150 100,000 amps output 


Operating temperature range 


York 501 Madison Avenue, Phone 3-4942 Chicago Office: 205 West Wacker Drive, 


Thermostatic 


DELAY RELAYS 


180 Seconds 


@ Actuated by a heater, they 
) operate on AC D.C., or 
Pulsating Current 


@ Hermetically sealed Not at- 
| fected by altitude, moisture 
or other climate changes 
T only nor 
mally open or normally 


closed 


Amperite Thermostatic Delay 

ui it Relays are compensated for 

Mini ATURE 


ambient temperature changes 
from —55° to 470°C. Heaters 
consume approximately 2 W. and may be 
operated continuously. The units are most 
compact, rugged, explosion-proot, long 


ANDARD 


PROBLEM? Send for lived, and very inexpensive! 


561 Broadway, New York 12, 


Bulletin No. TR-81 M 


TYPES: Standard Radio Octal, and 9-Pin 


nature 


Also Amperite Differential Relays: Used for auto 
matic overload, under voltage or undercurrent protection 


BALLAST REGULATORS 


Amperite Requlators are designed to keep the current in a circuit 
automatically regulated at a definite value (for example, 0.5 amp.) 


Write for 4-page Bulletin AB-51 


' Hermetically sealed, they are not 

iffected by ct jes in altitude 

imbient temperature ( 55° to 
“ee 

90 ¢ or humidity Rugged, 

light, compact, 1 t inexpensive 


50% 


In Canada: Atlas Radio Corp., Ltd 
SO Wingold Avenue, Toronto 10, Ontario 


For currents of 60 ma. to 5 amps. Operate on A.C. DC.. Pul 


sating Current 


AMPERITE CO., Inc. 


Telephone: CAnal 6-1446 


George, 418 Market. Newark 


Wheeico Instruments Div.. Barber-Colman 


Co., 140% Rock, Rockford, Til 
Wiegand Co Edwin L 7530 Thomas 
Bivd., Pittsburgh 8, Pa. 


CONTROLS, REMOTE. See Push Button 
Stations: and Contactwore 
Switches 


CONTROLS, RESISTANCE. See Mesistors 


Khveostate 


CONTROLS 


SERVO. Bee Servomechan- 


CONVEYORS, INDUSTRIAL 


New London Engineering Co., Dept. M 
New London, Wis 


COPPER. See Brass, Bronze & Copper 


COPPER, 
Copper 


BERYLLIUM. See Reryllium 


CORD and 
COIL 
Insulation Manufacturers Corp., 565 W. 

ington tivd., Chicago 6, Il 


TWINE, ARMATURE and 


Insulator ©o., Schenectady 1, N. Y 
Varfiex Corp., 309 N. Jay, Home, N. 
Weeting! Electr Cor Chateway 

Center, B 4 Liberty Ave 
Pittsburgh 22 a 
INSULATED Bee Wire anid 


Cable Insulated 


CORD, RESISTANCE LINE See Resist 


ance Line Cords 


CORD SETS 


Alden Products Co 
ton, Mass 

Belden Manufaturing Co 1633 W. Var 
Buren, Chicago 44, Ill 

Cornish Wire Co., Inc 50 Church, New 
7, ¥ 

Cords Ltd. Div Fesex Wire Corr 121 
Dodge, DeKalb 


Crescent Co., Carol Cable Div., Pawtucket 
nr I 

General PBlectrie Co Construction Mate 
rials Div Bridgeport 2. Conr 

Phalo Plastics Corp... Commercial & Fos 
ter, Worcester 8, Mase 

Royal Electric Co Ir Pawtucket, RI 

U 8. Rubber Co Rockefeller Center, New 
York 20, N. ¥ 

Westinghouse Electric Corp Gateway 
Center Bide No 4g, 4 Liberty Ave 
Pitteburet Ps 

Wire Stripper Co 1720 Fasthan Ave 


East Cleveland 12. Ohio 


CORES, POWDERED METAL. See Cores 


Transformer Powdered Meta Products 


CORES, REFRACTORY. See Ceramics 

CORES, TRANSFORMER 

Acme Electr Cor, Cuba 

Americar Lava Corp Chattanooga 5 

Arnold Engineering Co Marengo, Il 

General Ceramics Corp.. Keasbey, N. J 

Ma t Dept. EM-29, Butler, Pa 
tadio Cores, In 9540 Tulley Ave., Oak 
I 

Stackpole Carbon Co St. Marys. Pa 

Thomas Skinner, Ine 1114 FE. 23rd 
Indiar 7 Ind 

Weating! Mlectri Corp Gateway 
Cente t No 8. 401 Liberty Ave 
r Pa 


CORK and CORK COMPOSITIONS 
Ar g ‘ 1 er la 


COUNTERS. Instruments, Ele 
trot Kelays 


Roesch M facturing Co Ine Danbury 


Row Instrument Corp., 2 
vania Ave Fort Wayr 


Hriatol Waterbury 

Counter & Control Corp Electr 
Ave Milwaukee 14, W 

Kagle Signal Corp, 202 ine 1 

Kellogg Switchboard and Supply Ce 7 


W Monroe. Chicago 8, 
National Acme Co., 176 E. 18ist, Cleve 


and & Oble 

Product Instrument Co OW 
Jackson Bivd.. Chicago 6, I 

Veeder. Root, Ir Hartford 2, Conr 


COUPLINGS, CLUTCH. Bee Clutches 


COUPLINGS, FLEXIBLE 

Ea Mfg. Co., Dynamat Div Ker 
sha, 

Guar Pro Cor 1215 ¥ Beco 
M gan Ind 


CRYSTAL DIODES. See Rectifiers, Bem! 
' Transistors & Crystal Diodes 


CRYSTALS, QUARTZ 


Brush Electr s Co, 3405 Perkine Ave 
Cleveland 14, OF 

Radia Cor f America, Tube Div, Har 
ris N. J 


CYLINDERS. AIR 
The Bellows Co., Akron 9, Ohio 
DAMPING DEVICES 


Gabriel Co, 1148 Euclid Ave Cleveland 
Ohio 


DECALCOMANIAS 


American Decaicomania Co., I 
Fifth Ave., Chicago 24, Ill 


4334 W 


DELAY LINES. See Computer Comr 


nents 


DIAL LIGHT ASSEMBLIES. See Lig! 
Pilot & Indicator 


DIALS and PANELS 
Mica Insulator Schenectady 1, N. 


DIE CASTINGS. Sce Castings, Die 


DIE ELECTRIC HEATING UNITS. See 
High Frequency Heating Units 


DIE-SETTING TOOLS 
Wales-Strippit Corp 345 
r Tonawanda, N. ¥ 


Payne Ave 


DIES, PRECISION, LAMINATION, Ete 
Cleveland Tor & Die Co., 1643 Eddy 


Ra Cleveland 12 Ohio 
Sylvar Electr Products Ine., 1740 
oadway, New York 19. N. Y¥ 
Twin Die Custing Talmage & 
83rd Aves., 8.E., Minneapolis 14, Mian 


DIODES. Bee Kectifiers, Semiconductor 
Transistors & Crystal Diodes 


DRAFTING EQUIPMENT and 
MATERIALS 

Bruning Co., Ir Charles, 4700 Montrose 
Ave, Chicago 41, Ill 

Fastman Kodak Rochester 4, N. 

Keuffel & Esser Co, Hoboken, N. J 


ORIVES, BELT 


Allie Chalmers, Milwaukee 1, Whe 
Dayton Rubber Co Ind. OFM. Dis 
Dayton 1, Ohlo 


ORIVES, ELECTRONIC 


Bee also Speed 


Keducers and Drives 

Baton Mfg. Co., Dynamatic Div., Ken 
wha, Wis 

General Electric Co., Apparatus Sales Dir 
Behenectady 5 N 

Kelliance Electric & Co., 1054 
Ivanhoe Rd. Cleveland 10, Ohio 

Servospeed € Div. of Electro-Devices 
Ir 4 Godwin Ave., Paterson 1, N. J 

Westinghouse Electric Corp Gateway 
Center, Bide No &, 401 Liberty Ave 
Pitteburé Pa 

DUCTS, WIRING (Control Panel) 

Panduit, Ine 10152 8. Washtenaw Ave 
Chicago 48, Ill 

Spaulding Fibre Ce Tonawanda, N. Y 

Stahlin Brothere Fibre Works, Inc Dept 
Belding, Mict 

DUPLICATING MACHINES, DIELESS 
See Henders Hirake & Sheare 


DYNAMOMETERS 
FKaton Mfg. Co 


Dynamatic Div., Ken 


General E Schenectady, N. 
Robbins & Myers In Springfeld 99 
Seherr Ir George 200EM La 
fayette, New York 17, N.Y 
ectrie Corp Gateway 


Westinghouse 
Center 


3. 401 Liberty Ave 


ELECTRICAL SHEETS. See Steel, Elec 


ELECTRONIC COMPONENTS. See eve 


headings 


ELECTRONIC TUBE COMPONENTS 
(Bases, Caps, Lead-in Wires, Stamp 
ings, Welds, Ete.) 


Chattanocoge 56 


Enuineering ¢ Wright Newark 


ENAMELING SHEETS. See Steel, Com 


mercial Form & Grades 


ENAMELS. See Lacquer. Enamels & Var 
nishes, FE ing 


EYELETS and GROMMETS 


Chase Brass & Copper Co, Wate 20 
Co 

Fastex Div. of Illinois Tool Works, 195 
Als quin Rad Desplaines, Til 

Goshen Co. l P. O. Bo 

Reve Inc., 230 Park 
Ave 

Camden 1, N. J 


1956 ELECTRICAL 


$12 


Here handful ELASTIC STOP® nuts. Each has ESNA’s 
familiar red locking collar self-locking and vibration-proof. 
Each readily assembled, one-piece unit. Each provides positive 
protection against thread corrosion prevents liquid seepage 
along bolts. Each made from the finest raw materials. Each 
exactly controlled finished dimensions, class thread fit 
and finish. Each now use critical applications, with record 
for uniform high quality that 


Most them are standard parts. Some originated the result 
specific request for ESNA’s help with important fastening 
problem. 


Isn’t logical call with your next fastening problem? 


ELASTIC STOP NUT CORPORATION AMERICA 


Elastic Stop Nut Corporation America 
Dept. N62-722, 2330 Vauxhall Road, Union, N. J 
ELASTIC STOP nut bulletin Here drawing our 
What self-locking fastener would 
j 
Firm 
treet _ — 


INQUIRY SERVICE CARDS, PRECEDING BACK COVEI 


1otor is 


disk 


butterfly 


standard lines sole 
replacement 
General Electric and National lines 
of solenoids; we also make sole 
brakes for torque capacities ranging from 
24,000 

Send for more information. See our catalogs 
Catalog Service. 


TROMBETTA SOLENOID CORP. 


MILWAUKER 


repla 


AX-426 RECIPROMOTOR 


pper 
Recipromotors may furnished for practi- 
any and any length stroke. They are used 
for any operation requiring reciprocating forces var- 
ious magnitudes. Semotors may used for operating 
indexing tables, and any 
ism requiring simple oscillating 
units, Send for Bulletin EE-157 for more explanation. 


Hive 


vids ; 
solenoids 


oid operated shoe 


WIS. 


ELECTRITE 


high grade board for 
insulat 
Possessing 
and 
Used 
Punching 
insulating 


ion, 
high 
strength, 
arge variety 
and other 


extremely hard and 
tough board superior 
quality. Used many 
leading manufacturers 
electrical equipment 
replace the more ex- 
pensive types insulat- 
ing materials. 


FABRICS. INSULATING. (Sheets, Tapes 


Yarns, Thread, Cord, Ete.) 
Giate- Fiber, Varr ed Cambric, Cotton 
milk Asbestos et Bee also 
Tape « Synthetic tesin 
ga Sleeving raided Fabric 

A e Wire ¢ 225 Dixwell Ave, New 
Ha 

l’a 

I & A W nantiec 
‘ 

Celanese Cory f America, 200 Ferry 
-ewart J 

ental-Dia Fibre ¢ Newark 

‘ Paper Co., Inc., Purchase, Fal/ 
r, Mass 

lhow Corning Midland, Mict 

Kile Te a ‘ of Sur 
Che al Cor utley 0 N. 

ral Ele ‘ Chemical Div 
Pittefield. Mass 

ebrod B Milk ¢ I 12 8. 12th 
Philadel A 

Ineulat Manufacturers Cory 565 
Wa gto Blvd ago 

Ir Div Minnesota Mining 
Manufacturing Co » Argyle Terrace 
Irvingts J 

Johns-Mar e s 60. New York 16 

Johnna Manville Corp., trand Div 
860 Woodlawn Ave ’ go 19, Ill 

Mica I Co., Schenectady 1, N. ¥ 

Minne ng & Mfg Co., Electrical 
900 Fauquier St 

Molded Fiberglass Sheet Co. 4415 Benefit 
Ave Astitat a 


Natvar Corp., 207 Randoiph Are 
bridge, N. J 
New Jersey Wood Finishing Co.. Electrical 
Insulation Dept Woodbridge. N. J 
Owens-Corning Fiberglass Corp., 508 Mad 
mn Ave New York N 4 
estos-Manhattan, In 


Wood 


Plastic Pro- 


lucts Div., Manheim, Pa 

Manufacturing Co., Inc., Wood 
stock, N. ¥ 

Thompson Fiber Glass Co, H. I 1733 
Cordova, Low Angeles 7, Calif 

Varfiex Corp., 309 N. Jay, Rome, N. ¥ 

Westinghouse Klectri Corp Gateway 


Center, Bide No. 3, 401 Liberty Ave., 
r 


ifacturing Co Electrical Div 


Singer Manufacturing Co., Somer- 
Air Devices, Ine 343 «Central 


11747 Vose, N 
Hollywood, Calif 

Emerson Electric Mfg. Co., Bt 
Mo 

Fasco Industries Inc., 
chester 2, N. ¥ 

Giobe Industries, Ine Dayton 4, Ohlo 

Heinze Electric Co., 685 Lawrence, Low- 
el Mase 

Robbing & Myers, Ine., 
Springfield 99. Ohio 


Louls 21, 


100 Augusta. Ro- 


Propeller Div., 


FASTENERS (Bolts & Nuts; Lock & 
Snap Assemblies; Pins; Pre-assembled 
Washers & Screws; Recessed Head 
Screws; Rivets; Serews; Washers.) 


Bolts and Nuts 


Machine Bolte and Nuts (A) 

Stove Holte (B) 

Self- Locking (C) 

Sheet Metal Lock Spring Assembly Nuts 

Screw Thread Inserta (E) 

Cold Headed and Rolled Threaded Pins 

Studs and Kpecial Parte (F 


Cap a 

Spade Bolts (8) 

Welding Nute (Clinch or N 
Nuts 


Alun im Co of America Alcoa Bidg 
Pittsburgh A) 

American Screw Co Willimanti Conn 
HF) (Cold Header Screws 

Anti-Corrosive Metal I’r Co., Ine 
Castleton-on-Hudson, N Y A 

Krist Co., Waterbury 20. Conr (A) 

Bolt Co., N. Tonawands, N. 
An 

Khurndy Engineering (C« Ine Norwalk 

Chase Brass & Copper Co, Waterbury 20 
Cor 

Continental Screw Ce New Bedford, Mass 
An 

Ela Cor f America, Dept 

Ach 

Fastex Div | Works 95 
A lgonqu Rd lest es 

(iries Reproducer Cort 25 Beechwood 
Ave New Rochelle, N. ¥ 

ilarper M 8204 Lehigh Ave 
Morton Grove, I (ABC) 

Haseall Ir J P. 0. Bos 2225 
Westbury, I I N. ¥. (FP) 

Heli Cort Shelter Rock Lane 
Danbury. Conr 

Keystone Bolt & Nut Cory 127 Church 
ew York 7, N y (AB 

Lamson & Sessions Ce 71 W. 
Cle 2, Oo ARCDF 

Ma Lock Nut ¢ ‘35 N. W 

I 

M & Machine Milifor 
‘ 

Nat Co. Rockford, Til fA) 

Cor a6 ¢ Rd.. Mount side, N. J 
‘ 

Parker-Kalor D General Americar 
Transportat Corp Entin R cur 
ton, N. J Alt 

Prestole Cory 315 Miami! Toled 5 
Onto (D 


Progressive Mfg ¢ 44 Norwood, Tor 
rington, Conn ALF 

Shakeproof [Di of | T Works 
Bt. Charlies Rd, Ele 

South Chester Corp Southeo Div., 3rd & 
N. Governor Printz Lester, Da 
CDEF) 

Standard Pressed Steel C Jenkintown ¢ 
Pa. (AN) 

Sterling Belt Co 363 W. Erie, Chicag 
10, Til 

Thompston-Bremer & ( Sub. Americar 
Machine & Foundry Co., 520 N. Dear 
borr Chicago I Cc) 

Tinnerman Products, 1 P. O. Box 6688 
Cleveland 1. Ot 

United-Carr Fastener Corp, Cambridge 
4 Masse (ACDE 

Wenco Mfg. Co 3a W fubbard, Chi 
eago 22, 8 


Lock & Snap Assemblies (Door Pane! Shelf 


Support & Mounding, et 
Fastex Div. of Illinels Tool Works, 195 
Algonquin Kd., Desplat 
Simmons Fastener Cort N Sroad 


way, Albany 1, N. ¥ 


Pins—Cotter (F 
Spiral Coll M 


Locking and Taper (G) 


Ant!-Corrosive Metal Products Co., I 
Castieton-on-Hudson, N. Y. (F) 
Chase Brass & Copper Co., Waterbury 20 


Conr 
Elastic Stop Nut Corp. of America, Dept 
\ 

N J 

Lamson & Sessions Co W. &5th 
Cleveland 

Bler g Bolt 363 W Erie. Chicago 
0, Ill, (ABF 


Pre-Assembled Washers and Screws 


American Screw Co, Willimantic. Conr 
Continental Bcrew Co., New Bedford, Mass 
Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, Ohio 
National Lock Co., Rockford, Ml 
Shakeproof Div. of Illinois Tool Works, 
St. Charles Elgin, Ill 
South Chester Corp., Southeo Div., 3rd & 
N. Governor Printz vi., Lester, Pa. 
Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co, 520 N. Dear 
born, Chicago 10, Il 
United-Carr Fastener 
12, Mase 


Corp., Cambridge 


Recessed Head Serews 


Alden Products Co., 117 N. Maia, Brock 
on, Mase 
Allmetal Screw Products Co., Inc., 82) 


Stewart Ave, Garden City, N. Y¥ 
American Screw ©o., Willimantic, Oonr 
Atlantic Screw Works, Inc., 85 Charter 

Oak Ave Hartford, Conn. 

Riake & Johnson, Waterville 14, Conn 
Bristol Ce Waterbury 26, Conn 
Central Screw Co, 3501 Shields Ave 

Chicago 9, Il 
Chase Brass & Copper Co., Waterbury 20 

Conr 
Continental Screw Co 
Kagle Lock Co, 26 8 

Conn 
Eleo Tool & Screw Corp., 


New Bedford, Mars 
Main, Terreyvilie 


Reckford, 1!) 


Great Lakes Screw (Corp., 13631-51 
Halsted. ¢ ago 27,1 

Harper 8204 Lahigh Are 
Morton Grove, I 

He Coll Corp 205 Shelter Rock Lane 
Danbury Conn 


Keystone Bolt & Nut Corp., 127 Church 
New York 7. N. Y¥ 
Lamson & Sessions Co 1971 W. Sth 


Cleveland 2, 0 

Mi lfor Kivet & Machine Co Milford 
Con 

National Lock Co, Rockford. Il 

Nat al Screw & Manufacturing Ce, 2446 
FE. 75th. Cleveland 4, Ohio 

Parker-Kalor Div Genera! American 
Transportation Corp., Entin Rd, Clif 
ton, N. J 

Pheoll Mfg. Co.. 5700 Roosevelt Rd. Chi 
cago 0 l 


Rockford Screw Products Co. Rockford 1)! 
Screw Hesearch Association, Union Trust 
Bidg.. Providence 8, R. I 


Seovill Mfg. Co Waterville 14. Conn 

Bhakeproof Div. of [llinois Tool Works 
St Charles Rd, Elgin, 

Southington Hardware Mfg Co, South 
ington, Conr 

Standard Pressed Steel Co., 
Pa 

Sterling B Co., 363 W. Erie, Chicagr 

T pson- Bremer & Co Sub. Americar 
Machine Foundry Co., 520 N. Dear 
bern, Chicago 10, [Il 


Wales. Reech Corp 2248 15th. Rockford 


Rivets 

Aluminur Co of America, Alcos Bidcg 
Pittsburgh 19. Pa 

Anti-( sive Metal Preducte Co., Ine 
Castieton-on-Hudson, N. 


Chase Brass & Copper Co., Waterbury 26 


Chicago Rivet & Machine Co, 9609 W 


= 


Cor ental Screw Co, New Bedford, Mass 
Pont de Nemours & Co (Ine E. I 
mive rept Wilmington De 

Illinois Tool Works 94 

t 


Ra nes 1 
er 5 Beechwood 
Rochelle, N. ¥ 
8204 Lehigh Ave 
e, I 
Jot P.O. Box 2225, West 
& Nut Corp 127 Church 
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RECIPROMOTORS AND SEMOTORS 

Ave Dover, N. H 3 

2° 
West 


NEW Printed Circuit 
Precision Resistors 
To meet the requirements for printed circuitry, 
RPC has developed Type P Encapsulated Wire 
Wound Precision Resistors Miniature, single 
ended units designed for easy rapid mounting 
on printed circuit panels with no support other 
than the wire leads. Many newly developed 
techniques are employed in the manufacture 
of Type P Resistors. These units can be oper 
ated in ambient temperatures up to 125°C 
and will withstand all applicable tests of MiL- 
R-93A, Amdt. 3. Available in 6 sizes, rated 
from 1/10 watt to .4 watt. '4” diameter by 
sistance values to 3 megohms. Tolerances from 


1% to 0.05% 


Encapsulated Precision 
Wire Wound Resistors 


RPC Type Encapsulated Resistors will with- 
stand temperature and humidity cycling, salt 
water immersion and extremes altitude, hu- 
midity, corrosion and shock without electrical 
mechanical deterioration. Type resistors 
ore available in many sizes and styles rang- 
ing from sub-miniature to standard with lug 
terminals, axial or radial wire leads. Avail- 
able for operation 125° am- 
bient temperatures. These resistors will meet 
all applicable requirements MIL-R-93A, 
Amdt. Type can furnished with all re- 
sistance alloys and resistance tolerances from 


t 
Wire Wound Precision Resistors 


Type A Precision Resistors are widely used for 
all general requirements. They are available 
wide variety sizes, styles and terminal 
types. They can furnished with all 
tance alloys tolerances from 
Type will meet the requirements 
93A, Amdt. 2, Cheracteristic B. Special wind- 
ing techniques, impregnation and thermal 
aging result resistors exceptional sta 
bility. Matched resistors, networks and special 
assemblies can be supplied. 


READER INQUIRY SERVICE CARDS, PRECEDING 


QUALITY 


RESISTORS 
ELECTRONICS 


RPC widely recognized 
supplier high quality resistors 
industry, Government Agen- 
cies and the Armed 
Advanced production methods, 
modern equipment and scien- 
tific skill enables RPC 
facture resistors highest 
quality large quantities 
reasonable Modern manu- 
facturing plant completely 
air conditioned and equipped 
with electronic 
tators insure highest pro- 
duction accuracy. RPC resistors 
are specified for use instru- 
ments, electronic computers, 
radiation equipment, 
equipment and 
struments. 

Test equipment and stand- 
ards for checking and calibrat- 
ing are equalled only 
few this country’s outstand- 
ing laboratories. Our ability 
produce resistors highest 
quality coupled with prompt 
delivery have established RPC 


resistors. Small large 


are promptly filled. 

Representatives 
For full information send 
for latest catalog. 


BACK COVER 


CO. 


Wire Wound Precision 
Meter Multiplier Resistors 


Type MFA and MFB High Voltage Wire Wound 
Resistors are Hermetically Sealed glazed 
tubes with ferrule ends tor maximum 
protection against all adverse environmental 
conditions. Fully meet all requirements 
Special multi-section winding 
sures greatest safety factor due low voltage 
gradient between sections. Standard resistors 
up to 6 megohms, 6 KV, 0.5% tolerance 
Higher resistance and closer tolerances avail 
able. MFA 9-25/32 inches long x 1's) inches 
diameter. MFB inches long inches 
diameter 


High Voltage Resistors 


Type B Resistors are stable compact units for 
use up to 40 KV. These resistors are used for 
VT voltmeter multipliers, high resistance volt 
age dividers, bleeders, high resistance stan 
dards and in radiation equipment. They can 
be furnished in resistance to 100,000 megohms 
Available as tapped resistors and matched 
pairs. Sizes range from a | watt resistor | inch 
long x \% inch diameter rated at 3500 volts, 
to a 10 watt resistor 6'4 inches long « % inch 
diameter rated at 40 KV. Low temperature 
and voltage coefficients. Standard resistance 
tolerance 15%. Tolerances of 10%, 5% and 
matched pairs. 


High Megohm Resistors 

Type H Resistors are used in electrometer cir 
cuits, radiation equipment and as high resis 
tance standards. Resistance available to 100 
million megohms, (10'* ohms). For utmost sto 
bility under adverse conditions Type HSD and 
HSK Hermetically Sealed are recommended 
Eight sizes from inch inches long are 
available. Voltage rating to 15,000 volts. Low 
temperature and voltage coefficients. Stand 
ard resistance tolerance 10%. Tolerance of 
5% and 3% available. Also matched pairs 
2% tolerance 


914 13th Street 
HARRISBURG, PA. 


3 
1 4 
4 
| L Ape / 4 


and 


POWER SUPPLY CORDS 


with 


NEW CORD 


new tool for purchasing agents and design 


ers permits actual visual fabrication hundreds 


cord sets and power supply your 


few short moments. 


charts give quick selection ap- 


proved wire for your specific all 


Cords, Ltd 


ty pes of standard plugs and connec 


tors that are best adapted it. The dial side 


the Cordinator then permits visual construction 
the Cord Set you have 


wire, 


approved components which minimize costs 


plugs and connectors are standard 


assure you scheduled delivery! 


seers 


316 


For your Cordinator... 


ask your Purchasing Department send 
for this cost-reduction tool. 


CORDS LIMITED 


DIVISION ESSEX WIRE CORPORATION 
121 DODGE STREET, DEKALB, ILLINOIS 


Milford & Machine Ce., Milferd 
Conn 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conr 

South Chester Corp., Southes Div., 3rd & 
N. Gove r Printz Bivd., Lester, Pa 

Mterling Bolt Ce 163 W. Erte, Chicago 
10, 


Serews—Cap and Set, Machine (H); Self 
Tapping (J 

Allen Manufacturing Co, 133 
Hartford 5, Conn 

Alurninum Co of America, Alcoa Bidg 
Pittsburgh 19. Pa 

American Serew Co., Willimantic, Conn 
HJ 

Anti-Corrosive Metal Products ©o., Ine., 
Castieton-on-Hudson, N. Y¥. 

Bristol Co Waterbury 20. Conn (KF) 

Chase Brass & Copper Co., Waterbury 20 
Conn. (HI 

Continental Berew Co., New Bedford, Mass 


Harper © M., 8204 Lehigh Ave., 
Morton ¢ (J) 
Hasse I P.O. Box 2225, West 
bur L 
stone Corp., 127 Church 


Mi Rivet & Machine Co, Milford, 
HJ 

National Lock Co, Rockford, Ill. (J) 

Parker-f Div General American 
Transportation Corp., Ent Rd., Cif 
n, 

Progre e Mfg. Ce 44 ywwood, Tor 
ring Cor 

Het Screw & Manufacturing Co., 112 Main 
Bartlett, (H) 

Shakeproof of Illinols Tool Works 
St. Charles Elgin. (3) 

South Cheater Corr Southeo ird & 
N Governor Printz Bivd Lester. Pa 
Hd 

Sta rd Prease Sieel Co Jenkintown @ 
va H 
ter Bolt ¢ 363 W Erie Chicago 
) I 

I'nite Carr Fastener Corp Cambridge 42 
1a 

Washers Flat (1! Lack and Spring (L 

A Corrosive Metal Products Co, In 
eton-on-Hudson, N. (L) 

sted Bpring Cort Iirlete Conn 
KI.) 

A rn =Manufacturing Co 506 Stack 
M clown, Conn (h 

Hart Co Wallace [ly Associated 
pring Corp Bristol, Conn KL) 

Karnes Gibseon-Raymond Div Associated 
Moring Corp 40300 Piyt uth Rad 
Ilymouth, Miet 

Cook Plant Associated 
Corp., A Arbor, Mieh. (KL) 

Biake & Johnson, Waterville 48, Cont 

Chase Brass & Copper Co., Waterbury 20 
Cor KL) 

Continental Screw Co., New Bedford, Mass 


{ mo Plastics Co., 3230 W. 14th, Cleve 


Dunbar Br ‘ Div wlated Spring 
Cort tristo Cont 
Garrett Ce I George K Philadelphia 
i KI 
‘ m Wil Dis Assoctated 
pr (or ourn Ave., Chi 
Harper ¢ " i Lehigh Ave 
Morton Grove 
Wrought ‘o., Jollet, NN 
K 
Keystone Bolt & Nut Corp 127 Chureh 
New York y KIL) 
Lat n & Sessions Ce 71 W. 85th 
‘ eland o KL) 
Manross & fons Co., F. N., Div., Asso 
ia Spring Cor Iiristol, Conn, (KI 
Milwaukee D Associated Spring Corp 
Perle Milwaukee Wis, (KL) 
k Washer Co 40 Hermor 
wark nN. J 
Obie Diy 4 lated Soring Corp., 1712 
t. Dayton, Ohlo (KL) 
‘ ib f United Carr Fastener 
or 66 Glen Hd Mountainside, N. J 
ta nd Mfg. Co., Div. Assoctated Spring 
‘ Corry, Va KL) 
Shakeproof Div of Iilinois Tool Works 
Charles Kd., Elgin. 
h Chester Corp Southeo Div Sri & 
Governor Printz Blvd Lester, Pa 
4terling Bolt Co., 268 W. Erle, Chicago 
n Vremer & Ce But American 
Machine & Foundry © 1) N. Dear 
bor Chicago 
ed Carr Fastener Cambridge 
‘ Ma I 
FELT 
Amer Ke 6 Glenville Rad 
‘ 
Felters ¢ Soutt 11, Mase 
Western Felt Works, 402 W. Ogder 
Ave, ago 23. 


FIBRE. PHENOLIC. See Plastics, Lam! 
nated. 


FIBRE, VULCANIZED. (Board, Sheet 
Hod Tubing) 
ental-Diamond Fibre Div of The 


Cor 
Budd Co., In Newark 13, Del 


Insulation Manufacturers Corp M5 W 
Washington Hivd Chicago 6 il 

National Vulcanized Fibre Co Wilming 
t 09. De 

Spa Fibre Co Ine Tonawanda 


Stablin Brothers Fibre Works, Inc., Dept 
E., Beiding, Mich 

Taylor Fibre Co., Norristown, Pea 

West Virginia Pulp and Paper Co., 230 
Park Ave, New York 17, N. ¥ 


FILTER ELEMENTS, POWDERED 
METAL 

Amplezx Div Chrysler Corp., Detroit 
31, Mict 

Radio Cores, Inc., 9540 Tulley Ave.. Oak 
Lawn, Ill 


FILTERS, RADIO 


Acrovor Corp New Bedford, Mass 
Astron Corp., 255 Grant Ave., Newark, 8 


Federal Telephone and Radio Co., Div 
of Internationa Telephone and Tele 
graph Corp., 100 Kingsland Rd, Clif 
ton, N. J 

Filtron Co Ir 131-05 Fowler Ave 
Flushing, 55, N. ¥Y 


General Klectric Apparatus Sales Div 


Bchenectady 5 N 


Gudeman ( 10 W. Huron, Chicago 10 

Guiton Mfg Corp Gulton Industries 
Inc., 212 Durham Ave... Metuchen, N. J 

Hycor Div. of Internationa! Resistance Co 
12970 Bradiey Ave., Sylmar 10, Calif 

Mallory & Co Ine PrP. & Indianapolis 
6, Ind 

Sprague Electr Co., 307 Marshall, North 
Adams, Mase 


FINISHES PRODUCT See Lacquers 
Enamels, Pal and Varnishes, Finish 
ing 

FLUORESCENT LAMP AUXILIARIES 
Includes Adapters Ballasts, Compen 


satore Contr Units Starters and 
Transformers For Resistors, see Re 
sistore, Instrument & tadio; slso Ca 
pacitors 

Acme Electric Corp., Cu N. ¥ 

Aerovox Cort New Be rd, Mase 


Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford 6, Conn 

Chicago Standard Transformer Corp Aa 
ison & Elston Ave., Chicago 13, Il 

General Eiectric Co Construction Mate 


riale Hridgeport 2, Conn 

Sola Electric Co., 4633 W. 16th, Chicago 
$0, Til 

Sprague Electric 307 Marshall, North 
Adams, Mase 

Bylvania Electric Products Ine 740 
Broadway, New York 19. N. ¥ 

Weatinghouse Electri Corp., Gateway 
Center Bide No. 3. 461 Ave 
Pitteburet », Pa 


FOILS, WIRE MARKING 


Kingsley Stamping Machine Co 
Cahuenga, Hollywood 88, Calif 


FOOT SWITCHES. See Switches 
FORGINGS 


American Hrase Cc Waterbury 20. Conn 

Chase Erase & Copper Co., Waterbury 20 
tonn 

Philadelphia Bronze & Brass Corp., Sub 
of P. KR. Mallory & Co., Ine 22nd 
and Master, Philadelphia 21, Pa 


Revere Copper & Hrass, Ine 26 Park 
Ave... New York, 17, N. ¥. (Non-ferrous) 
Ryerson & Son, Inc., Joseph T.. Chicago 8 


FREQUENCY METERS. Ree Instruments 


FUSE HOLDERS, MOUNTINGS ane 
CLIPS 


Alden Products Co, 117 N. Main, Brock 
ton, Mass 

Burndy Engineering Co Inc Norwalk 
Cont 

Holub Industries, Inc, 445 Elm, Sycamore 

Ideal Industries, Inc 1008 Park Ave 
Sycamore, Il 

lleco Corp 5745 Mariemont Ave Cin 


cinnati 27, Ohlo 

Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, Ii 

Multi Electric Mfg Ine., 4227 W. Lake 
Chicago 24, Il 

Square D 6060 Rivard. Detrotr 1) 
Mich 


FUSES 


Burndy Engineering Co., Ine., Norwalk 
Conn 

General Electrie Co, Apparatus Sales Div 
Schenectady 5, N. 

Royal Electric Co., Ine., Pawtucket, R. 1 

Westinghouse Electric Corp Gateway 
Center Ride No. 3. 401 Liberty Ave 
rit 


GAGES, TEMPERATURE, PRESSURE 
and VACUUM 


Bristol Co., Waterbury 20, Conn 

Edison, Inc, Thomas A., Instrument Div 
Dept 53, West Orange, N. J 

TAGIiabue Instrument Div., Weston Elec 
trical Instrument Corp 614 Freling 
huysen Ave Newark 5. N. J 

Wheelco Instruments Div Barber-Colman 
Co 1403 Rock, Rockford, Ill 


GALVANOMETERS See Instruments 


GASKETS 


American Felt Co 16 Gleaville Ra. 
Glenville, Conn 


Ar trong Cork Cx TOOT Ingersol, Lan- 
caster, Pa Cork and Rubber Compost 
tione) 
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basic V-R “COUNTE PACKAGE 
Here’s THE bas 
for INDUSTRY... 


For punch installations 
working equipment, die 
molding, spring and wire Machining, 
wide long, high, wide. 
Speed: 1000 per minute. Speed: 500 counts 


Per minute 


RESET MAGNETIC COUNTER 
For remote indication machine 
from plant 


long, high, 1%" 
wide. 


standard. Other voltages 
available. Panel 


feature also 


Per minute, 


e 
HAND TALLY CLUTCH SPEED COUNTER 
For quick Production For checking make sure the machine 
Dimensions: long (to end reset long, max. diameter. 
Counts one for each the thumb clutch counter only when 
in- 
Here are the available from stock lead Insist Standar 
stry and they’re immediatel: are Veeder-Root me- 
dustry ial Supply Distributors. There are Vee 
electrical and manu: work, quality 
ng ar lepeder. 00 Oo 
sration, process or sy: t 
machine, opera Veeder-Roo 
Industrial Supply Distributor. from your 
Inc., Hartford Conn. 


Everyone can count 
VEEDER-RO 


Industrial Supply Distributor 


write special problems 


$17 
COVER 

ERVICk CARDS, PRECEDING BAG 

KEADEK INQUIRY 


RE. 


automation 


Time Delay Relay 


VULCA 


addition Heating Units 
and Electric Soldering Tools 


Vulcan these 


VULCA ELEC 
DAN 


circuits 


When automatic machinery and circuits must timed with 
repetitive accuracy (from O.1 second to ten minutes or more) 
you ll final “uo osure reliable answer in AGAST electricalls 


actuated pneumatically-timed time delay relays 


The AGASTAT 
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light, versatile, dependable 


. 

® instantaneous recycling 

® available in models which offer delays on energiz 
ing and de-energizing, two-step delays, manually 
actuated time delay switch, remote push button 
control. 


WRITE our application engineers for help with 
your timing problem. Address Dept. 


Elastic Stop Nut Corporation 
of America 


1027 Nework Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing. 


Auburn Manufacturing Co., 906 Stack 
Middletown Conn 

Chase Brass & Copper Co., Waterbury 206 
Conn 

Chicago Rawhide Mfg Co 1301 Elston 
Chicago 22, Il 


Crane Packing ¢ 6424 Oakton, Mortor 
Grove, 1 

Klectro Te Corrs 4 Romanelli, Sout? 
Hackensack, NJ 

Goshen Rubber Co., Inc., P. O. Box 517 
Glosher Ind 

lohna- Ma e, Box 60, New York 16 
N. ¥ 

Kaybestoe- Manhattan, Ine Plastic Prod 
vis D Manheim, Pa 
S Gasket Co, Camden 1, N. J 

Rubber Co tockefeller Center 


New York 20, N.Y 
Vester Felt Works, 4035-4117 Ogder 
Ave, Chicago 23, 


GEARMOTORS. See Moters 


GEARS and PINIONS 


Amplex tiv f Chrysier Corr Detroit 
Mict 

American Stork Gear Div, Perfection Gear 
Co., Harvey, I 

Beaver Gear Works, Inc., 1085 Parmete 
Rockford, Tit 

Bowmar Instrument Corp. 2415 Penney) 
vania Ave Ft. Wayne, Ind 

Cone-Drive Gears Div Michigan Tool Ce 

171 MeNicholsa R4., Detroit 12 


Mix 

Continental Diamond Pibre Div. of The 
Budd ¢ 1 Newark 13. De 

Fastex of Illinols Works 196 
Algonquin Kd, Desplaines, Tl 

Gear Bpeviaities, Inc, 2686 W. Medill 


Gries Keproducer Corp 25 Beechwood 
Y 


Ave New Horhelle, N 


Massachusetts Gear & Tool Co Woburn 
Mase 

Onio Gear Co 1358 179th. Cleveland 
10 

Process Gear Co Ine., 4612 W. Pullerton 
Ave.. Chicago 89, Tl 

Radio Cores, Ine 0540 Tulley Ave Oak 


Shakeproof Div of Illinois Tool Works 
Charles Flein. Ul 

United States Graphite Co., 1621 Holland 
Saginaw. Mich (Metal) 

Westinghouse Fiectrie Corp.. Gateway 
Center, Hide No. 8, 401 Liberty Ave 
Iittxburgl Pa 

Winzeler Manufacturing & Tanl Co., 171? 
W. Arcade Place, Chicago 12, 


GENERATORS. See Motors 


GENERATORS, ELECTRONIC 


Wletric Indicator Co Inc., 105 Camp 
Ave. Bpringdale, 

General Flectrie Apparatus Bales 
Div Bechenectady 5. N.Y 

General Flertric Co Klectronies Div.. 
Flectronica Park Syracuse |. 

Howard Industries, I Dept. EM 


Btate, Racine, Wise 

Southwestern Industrial Electronics Co 
2431 Post Oak Rad P.O. Bow 13058 
Houston, Tetas 

Vibro Ceramics Corp.. Gulton Industries 
In 2 lburham Ave., Metuchen, N J 


GERMANIUM DIODES See Rectifiers 
Remiconductor; Transistors & Crystal 
Diodes 


GLASS.BONDED MICA 


Continental Diamond Fibre Div. @ The 
Budd Co. Ine Newark 18. Del 

General Mlectrie Co.. Chemical Div., 1 
iastics Ave Pittsfield) Mase 
Myralex Corp. of America, Clifton Blvd 
Clifton, N. J 


GLASS.FIBER. YARNS. CLOTHS and 
TAPE. See Fabrica, Insulating 


GLASS. TECHNICAL 

Hermansen! ¢ 1010 Main, Elkhart 
Tubes 

Kopp Glass, 1 Swissvale, Pa 


GOLD, ROLLED. (Plate and Wire) 


Haker & Co. I 113 Astor, Newark 
N 

inte Tie Metals & Controls 
Co 1 ‘ ro, Ma 

Ha & Harman, 82 Fulton, New York 
aN Y 

ey JM Elm, Hartford 1 

Sel Precision Metals, Inc., Belleville 
NJ 

GRAPHITE. See Carbon and Graphite 

GREASE. BEARING 

Dow Corning Corp., Midland, Mich. (Sti 

GRIPS and CLAMPS, STRAIN RELIEF 

va x f Illinols Tool Works, 195 
\ } Ka Desplaines, Ill 

ul un Mfg. Co, Kenilworth 1, N. J 

National Co, 1388 N. Kostner Ave 
! 

Walker ¢ George 18 Ameterdam Ave 
I N. J 


HARNESSES and ASSEMBLIES, WIRE 


Aiden Products (o., 117 N. Main, Brock 
Mase 

ie Mfg. Co 1633 W. Van Buren 
‘ 44, Th 

Brand & Co, I William, Willimantic 
Cor 
rnish Wire Ce 50 Church, New York 


JULY 


Crescent Co., Carol Cable Div., Pawtucket, 
KI 

Drake Manufacturing (o., 1711 W. Hub 
bard, Chicago 

General Electrie Co., Construction Mate 
rials Div tridgeport 2, Conn 

Phalo | ties Corp., Commercial & Fos 
ter, W ester &, Mass 

Switcheraft, Ine., 1328 N. Halsted, Chi 
ago 22. Til 

Wire Stripper © 1729 Fastham Ave., 
Fast Cleveland 12, Ohlo 


HEADPHONES and HEADSETS 
matic Electric Sales Corp., 1033 W 
Chicago 11 


Stromberg -Carlson A Div. of General 
Dynamics Cory 17 Carlson Kd 
ester 3, N.Y 

Telex | Telex Park, St. Paul 1, Minn 


HEATING ELEMENTS and UNITS 

Driver Co., Wilbur B., 150 Riverside 
Newark 4, N. J 

General Flectrie Co Apparatus Sales 
Schenectady 5, N. 

Still Man 429 E. 164th, New York 


Svotron Co. Homer City, Pa 

Thermal Manufacturl Co As 
Akré tha 

Vulean Electric Co., Danvers 2, Mase 

Watlow Electric Mfg. Co., 1362 Fergusan 
Ave., St. Louls 14. Mo 

Westinghouse Electric Corp Gateway 
Center, Bidg. No. 3, 401 Liberty Ave 
burgh 30. 

Wiegand (« Edwin L., 7530 Thomes 
Bivd., Pittsburgh Pa 


HERMETIC SEALS. See Seals and Ter- 


minals, Iermeti 


HIGH-FREQUENCY HEATING UNITS 
Allis Chalmers, Milwaukee 1, Wis 


General Electrie Co Apparatue Sales 
Div., Schenectady 5, N 

Recentor Co In Semiconductor 
Div., 240 Wythe Ave., Brouklyo 11. N.¥ 

Westinghouse Flectrie Corp Chaveway 


Center, Bidg.. No. 3, 401 Liberty Ave 
Pittsburgh 22, Ps 


HIGH NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 


Graphite Metallizing Corp., 1059 Nepper 
han Yonkers 3. N. 

Mycalex Corp. of America, Cli 
Clifton, No J. (Glass Bonde« 

Phoenix Electric Mfg. Co., 4211 W. Lake, 
Chicago 24, 

Triple M Flectronents Midwest 
Molding & Mfg. Co., Gurnee 94, Lil 


IMMERSION HEATER UNITS. See Heat 
ing Elemente & Units 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating & Sealing; Waxes end 
Compounds 


INDICATORS, HEAT. See Thermometers 


INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. See High Fre 
quency Heating Units 


INFRA-RED LAMPS. See Lamps, Incan- 
lewent & Infra-red 


INSTRUMENTS. ELECTRICAL MEAS- 
URING and TESTING 

Acme Electric Corp.. Cuba, N.Y 
Aerovox Corp., New Bedford, Mass 


Assembly T’roducte Inc., Chesterland 14 
Oni 

Associated Research 94 Beimont 
Chicag 5. Il 


Beta Electric Corp., 333 EB. 108d, New 
York 20.N_ Y 

Hrist ‘ Waterbury 20, Conn 

DeJur Amsco Corp., 45-01 Northern Blvd 
lang Istand City 1. N. ¥ 

Doelcam, Div. of Minneapolis- Honeywell, 
Soldiers Field td Koston 35, Mase 

Federal and Radio Div. of 


International Telephone and 

00 Rd, Cl 

Freed Transformer Co Te 3 
field. Mrookiya Nidgewood) 27, N.Y 

General Electr Co Apparstus Sales 
Div Sehenectady N Y 

Grieba Instruments Corp., Guiton Io 
istries, I 21 Durham Ave., Me 

Holub I istries, In 445 Fim, Sycamore 
itt 

Hycon Ine., PO. Box 749 
l’asa 

Ideal 1 siries, 1008 Park Ave 
Sycamore | 

Industrial Test Equipment Co, 55 
New York N.Y 

International ruments, Ine., P.O. Bos 
54. New Have 

Link Avia eral I're 

t } ent ‘ mton 

N.Y 

Moseley ¢ 409 N. Fair Oakes 
Pasadena, Calif 

Nat neumat Co Ine Holtzer 
Cabat D 25 A ry. Thostor Mare 

Ave S. Pasa Calif 
Precis Anparatus Co., Inec., 70-31 84th 


Glendale 27, L. N. ¥ 
f America, Tube Div., Har- 


trie Co., 5200 W. MeKinste 
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VEVICES 
AGASTAT 


AUTOMATIC “PULL-UP” ACTION 
FORCES PARTS TOGETHER 


Rivet and Mfg. Patented. 


APPLICATIONS 


special tools buy main- 
tain, bucking up, finishing, 
noise, material waste. 


Just hit the pin, the rivet’s in... FOR ACCESS 
your production line, where 


can savings made with 
Southco Drive Write 
for complete data. Southco 


Division, South Chester 

Corporation, 256 Industrial 

Highway, Lester, Pa. FOR METAL-TO-WOOD 
APPLICATIONS 


SPEED CUT COSTS 


PAWL SCREW AND SPRING 


FASTENERS DRIVE RIVETS ANCHOR 


ENGINEERED SPECIALTIES 
PRINCIPAL 


WHEREVER TWO O8 MORE PARTS ARE FASTENED TOGETHER, STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 


KEADER INQLIRY CAKDS, PRECEDING BACK COVER 


319 


For Further Information, Write Dept. 
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HOME ANYWHERE... 


HUBBELL 


Interlock 


automatic locking quick 
disconnect plugs make Voltage 
Tap Panel more flexible 


KLEINSCHMIDT 
TELEPRINTERS 


Rubber Insulated Type ‘‘A’’ 
Angie Plugs and Set-in 
interlock Panel Jacks 

Anywhere the world Kleinschmidt 

Teleprinters are set up, they're completely home! 
Designed alternating current, these 
modern teleprinter machines are quickly and easily 
adapted use from 250 volts, simply 
plugging the specially designed Interlock Angle 
Plugs into the proper receptacle its voltage 
tap panel 
While connected, Interlock plugs provide con- 
stant, low resistance contact that cannot disconnect 
accidentally. vibration and proof contact 
made two surfaces under constant coil spring 
pressure, which adjusts automatically with changes 
pressure temperature 


Type Plugs and Type 


Jacks Insulated and Non Jacks 
Current Cap 
amps 


sulated and Non-Insu- 
Wire lated. Current Cap. 


amps. Wire Sizes #18 
to #22 
Type Plugs and Jacks (Sub-miniature) 


Cap. ampere. Wire Sizes #20 #22 smaller 


LOCKING 


HUBBELL, 


i ern Industrial Klectronics Corp 
P.O. Box 13058, 2631 Post Osk Ra 


H Texas 

WaclLine, Inc., 85 8. St. Clair, Dayton 2. 

Waterman Products Co., Ine., 2445-65 
Philadelphia 25, Pe. (Osctilo 

pe 

Wee se Electric Gatewa) 
Center, Bidg. No. 3, 401 Liberty Ave 
r burgh 22, Pa 

Weston Electrical Instrument Corp., 614 
Fre ghuyeen Ave., Newark 5. N 

Wheeleco Instrument Div., Barber-Coiman 


Co., 1403 Hock, Rockford, Ii 


INSTRUMENTS, ELECTRONIC, See alx 

Owl mes; Recorders, Oslllographic 
», Waterbury 20, Conn 

rush Electronies Co., 3405 Perkine Ave 
Cleveland 14, Ohio 

Div. of Minneapolis Honeywel! 
Soldiers Field Rd., Boston 35. Mase 

Ou Mont Laboratories Ine., Alien B., 160 
Bloomfield Ave., Clifton, 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland R4., Clifton, N. J 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. 

Gulton Mfg Co., Gulton Industries 
Ine 212 Durham Ave., Metuchen, N. J 

Haydu Hrothers of New Jersey, Plain 
field, N. J 

industria! Test Equipment Co, 65 East 
lith, New York 3. N.Y 

LAbrascope, 
jale Calif 

Magnetic Amplifiers, Ine., 632 Tinton 
Ave., New York 55, N. Y. 

Radio Corp. of America, Tube Div., Har 
ri N.J 

Co., Industrial 195 Masea 

husetts Ave, Cambridge 38, Mass 

Bimpson Electrie Co., 5200 W. McKinsie 
Chicago 44, Il 

Southwestern Industrial Electronics Corp 
P.O. Box 13058, 2831 Post Oak Rd 
Houston 19. Texas 

Weston Instrument Co., 
Frelinghuysen Ave., Newark 5, N. J 


, 808 Western Ave., Glen- 


614 


INSTRUMENTS. LABORATORY 
STANDARD 


Acme Flectric Corp., Cuba, N.Y 
ristol Co Waterbury 20, Conn 
Clarostat Mfg. Co., Inc., Dover, N. H 
DeJur-Amaco Corr 45 61 Northern 


Lang Island C1 1, N.Y 
Toelkeam, Div. of Minneapolis Honeywell 
ers Field Rd., Boston 35, Maas 
Flectro Products Laboratories Inec., 4501 
N t Ave Chicago 40, TI 
Freed former Co Ir 730 Weir 


27, 


k (Ridge 
Ger ectric Co., Apparatus Sales Div 
y 5,N.Y 
Gult Gulton Industries 
Ine 12 Durha Ave.. Metu N. J 


Moseley Co F. L., 409 N. Fair 
Ave Pasadena, Calif 

Radio Frequency Laboratories, Inc., Boon 
ton 9. N. J 

TAGIiabue Instruments Div., Weston Elec 
trical Instrument Corp., 614 Frelinghuy 
sen Ave., Newark 56. N. J 

Westinghouse le Corp Gatewas 
Center, Bidg. 3. 401 Liberty Ave 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp 614 
Frelinghuysen Ave Newark 5, N.J 

Wheeleo Instruments Div Rarber-Coimar 
1403 Rock, Rockford, 


INSULATING MATERIALS. See follow 


ing epecific headings 


Cement, Insulating and Sealing 


nd Cork Comporitio 
Insulating 


ed Mica 

mn, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Molding, Laminating. Casting 
and Extrusion Compounds 


Porcelatr 
Hubber and Rubber Products 
Silicones 


Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabri 

Tubing and Sleeving, Fxtruded Pilasti 

Varnishes, Compounds and Resins, Ir 
su J 

Wares and Compounds 


INSULATION, WIRE and CABLE 
(Ceramic and Synthetic) 


American Lava Corp Chattanooga be 
Tenr 

Rakelite Div of Unton Carbide 
Carbon Cort 200 Madison Ave New 


York 17. N. ¥ 
Dobeckmun Co 8201 Monroe Ave... Cleve 
and 18. Ohtlo 
Now Corntr Corp Midland Mich 


iu Pont ours & Co., (Ine 
Wilmington 98 Del 

General Electric Co Conetruction Mate 
rials Bridgeport 2, Conr 

trtch Chemical Dept. DK 

4, Rose Bidg., Cleveland 15, Ohi 

‘YWontte Cher al Co 200) San 
Franclaco 4 Calif 

Resin Corr 5108 Monsant 
Ave Sort field 1 Mase 

Aprague Miectrie Co 7 Marshall, Nort! 
Adams. Ma 

hd Rubber ¢ Rockefeller Center 


New York 20, N. Y 


ISOLATORS, VIBRATION and SHOCK. 


ngs, Rubber and Synthetic 


JEWEL LIGHT ASSEMBLIES. Ser 
Lights, Pilot and Indicator 


KNOBS, CAPS and HANDLES, MOLDED 


Chicago Molded Products Corp., 1024 N 
Kolmar Ave Chicago 5 Il 

Davies Molding ¢ Harry, 1428 WN 
Wells, Chicago 

Kurz-Kaech, Inc., 1419 8. Broadway, Day 
ton 1, Ohto 

Midwest Molding & Mfg. Co Gurnee 
4, Til 


Richardson Co, 2799 Lake, Melrose Park 


Rogan Brothers, 8027 N. Monticello Are. 
Skokie. 
Telex, I Telex Park. St Paul 1. M 


LACQUERS, ENAMELS PAINTS and 
VARNISHES, FINISHING 

Allied Products 4004-06 

Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa 

Bakelite Co. A Div. of Union Carbide @ 
Carbon Corp 300 Madison Ave New 


York 17. N. ¥ 
Dow Corning Corp Midland Mich., 
(Silicone HResins & Varnishes) 


du Pont de Nemours & Co.. (Ine 
Finishes Dept., Wilmington 98, Del 


LAMINATED METALS. PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Brainan Co, C. 8 Washington. Mt 
Vernon, N. Y¥ 

General Pilate Di Metals and Controle 
Corp., 47 Worest, Attleboro, Mass 

Handy & Harman, 82 Fulton, New York 
38, N. 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS. MOTOR and 
TRANSFORMER 


Laminations Co., Box 13 0 Main, Stam 
ford, Cont 

Magnet EM-29, Butler, Pa 

Thomas & Skinner Ine 1114 23rd 
Indianapolis 7, Ind 


LAMPS, FLUORESCENT 

General Electric Co Nela Park, Cleve 
land 12, Ohlo 

Weeatir e Klectric Corp., Gateways 
Center, Bide vo. 8, 401 Liberty Ave 
Va 


LAMPS, INCANDESCENT and 
INFRA-RED 


General Electr Co, Nela Park, Cleveland 
2 

Westinghouse Klectrie Corp Gateway 
Center Bldg. 3, 401 Liberty Ave 
I’ irgl 


LAMPS, MERCURY VAPOR 

General Electric Ce Nela Park, Cleveland 
12, Ohio 

Weatinghoure Electric Corp Gateway 
Center, Bide No. 3, 401 Liberty Ave 
Pittsburg Pa 


LAMPS, MINIATURE (Pilot and indi 
cator) 


Chicago Mintature Lamp Works, 1500 N 


Ogden, Chicag 10, Til 
General Flectric Co.. Nela Park, Cleveland 
12, Ohi 


Westinghouse Flectric Corp Gateway 
Center. Bide No. 3, 401 Liberty Are 
Pitteburg Pa 


LAVA. See Ceramics 


LAYOUT FLUID 


Dykem Co., 2303F, N. llth, St. Loule 6 
Mo 


LENSES, PRESSED GLASS 


Kopp Glass, Ioc., Swissvale, Pe 


LIGHTING FIXTURES 


Killark Electric Manufacturing Co. Van 
deventer and Easton Aves., St. Loute 18 


Mo 


LIGHTS, PILOT and INDICATOR 

Alden Products Co., Inc., 117 N. Main 
Brockton, Mass 

arrow Hart & Hegeman Electric Co., 105 
Hawthorne Hartford 6. Conn 

Cannon Electric Co., Dept 500 3209 
Hiumboldt, Los Angeles 31, Calif 

Crouse-Hinds Co., Syracuse 1, N. ¥ 


Dialight Corp 44 Stewart Ave., Brooklyn 
37. N. 

Drake Manufacturing Co., 1711 W. Hub 
bard, Chicago 22, Ill 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Johnson Co EK. F 2331 Second Are 
8 W., Waseca, Minn 

Pass & Sey Solvay Statior 
Syracuse 9, N. 

Pyle-National ¢ 1388 N. Kostner Ave 
Chicago 5 I 

Square D ¢ 4041 N. Richards, Mil 
waukee 12 Wie 


LOCKNUTS and LOCK WASHERS 


See Fasteners 


LUBRICANTS 


'RONS SOLDERING See Soldering Alpha M kote Core 65 Harvard Are 
Baul pment Stamford, Conr 
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Normal Insulation Flame-Retardant MICARTA 


Five times more insulation protection 
with NEW flame retardant 


protection than existing xxx insulation material. More information? 
When exposed arcing caused high-ampere currents, Westing- MAIL THIS COUPON TODAY 


house flame-retardant MICARTA slower ignite extinguishes 
Westinghouse Electric Corporation, 


its own flame when arcing ceases. Fire extinguishing ingredients 
Micarta Division, Trafford, Pa. 


the insulation release gas that quickly retards the flames, prevent- 


ing fire from spreading other components. Fibrous insulation just Please send more information 
measure MICARTA’S fire-resistant characteristics. Why flame-retardant 
gamble with inferior products? Specify Westinghouse flame-retardant Name 
the high-quality insulation. 

Available thickness through 34” standard-size sheets, 
rectangular tubing. Physical properties for flame-retardant MICARTA 
meet exceed NEMA specifications. State 


WATCH WESTINGHOUSE WHERE BIG THINGS AE HAPPENING FOR vou! 
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less than other snap-switches 


connect 


terminals 
fast installation 


te 
te 


WHY NOT TRY TURRETS? 


SOCKET TURRETS 


simplify wiring, cut down 
assembly time and make 
into compact, 
tures... Eliminate useless lead 
length and thus improve per 
design time 
for engineers. Also available 


in military version 


VECTOR ELECTRONIC COMPANY, 3352 San Fernando Road 


UNIMAX 


BIG ADVANTAGES Type 
with this UL-listed snap-acting switch! 


volts 
Unimax can 

for snap-on your switch 


and assembly « 


Let us show you 


LUBRICANTS, OIL and GREASE 


Gits Mfg. Co., 1846 


Ave . Chicago 23, Ill 


LUGS and TERMINALS 


A ft Marine I s, In 2100 Pag 
Harr rg. Pa 
A ra ry 20 Cor 
Electrica s Cory 
Koute 22. H \e 
B y Engineering ¢ Ine Norwalk 


Cliftm 

Newark 4 
lor Ave New 
Tool Works 


Butler 


T Bremer & Co.. Sub. Americar 
Machine & Foundry Co, 520 N. Deer 


MACHINES. See specific headings 


Bala ng: Coll Whe Die Casting 
Piyelet Attaching Microfilm Molding 
Print Rivet Setting Screw Driving 
r W ling: Strippers, Wire; Vibra 
Test Also see Marking Machines 
ar Devices 


MAGNETIC AMPLIFIERS 


Div of Minneapolis. Honeywell, 
rs Field Rd Boston 3 Mase 
Free Transformer Inc 1730 Weir 
field. HBranoklyr Kidgewood 27. N Y 
Genera Electr Apparatus Sales 
Schenectad N. ¥ 
1 Ir 632 Tinton Ave., 
y 
“ ghouse Klectr Cory Gateway 
Center, Bidg No. 3, 401 Liberty Ave., 


MAGNETIC BRAKES. See brakes, Mag 


MAGNETIC MATERIALS. See Steel Elec 


trica Magnets Permanent; Magnetic 
Recorder Components; Powdered Metal 
Products 


MAGNETIC RECORDER COMPONENTS 


Driver Co Wilbur B 150 Riverside 
Ave wark 4 \ J 

Minnesota M g & Mfg. Co., Electrical 
Producta D Fauquier Ave Bt 
Paul 6. Mir Tape 

8 rg-Carlsor A.D f Genera! 

‘ Cor Carlson Rd 

3 


MAGNETIZERS and DEMAGNETIZERS 
Kallio Frequency Laboratories Ine., 


I N. J 


MAGNETS. PERMANENT 


Car General Electr 
& Mile Ave Detroit Mict 

‘ ‘ f Ame a. Hienry W 
‘ er I Pittsburg? Pa 

na Ste I'r Valpariec 
Ind 

MAGNET WIRE M 


MARKERS. IDENTIFICATION 


‘ 7 WwW Glendale Ave 


MARKING MACHINES and DEVICES 


For Marking Wire, Foll, Plates, ete.) 
ira 7 W. Glendale Ave 
Milw “ 
' Macl 
‘ ( 


MATERIALS HANDLING EQUIPMENT 


Fibre 


MERCURY RELAYS, See I aye 


MERCURY SWITCHES. See Switches 


METALLIZING EQUIPMENT 
Prospect Westbury, L. L., N. 


METALS, LAMINATED. See Laminated 
Metals, Pre & Base 


METALS. PRECIOUS. See Gold; Lamt- 
nated Metals; Pia um; Bilver 


METALS, PRE-PLATED. See Pre-Plated 


Metals 
METALS, RARE 
Fanstee Metallurgical Corp., North Chi- 


cago 
Mallory 


I r Cor 
rh 


MICA, GLASS-BONDED. See Glass 
Bonded Mica 


MICA, MOLDED and LAMINATED 
(Sheets, Pilate Tape, Tubes, Rings, 
Segments, Washers, ete.) 


Brand & Co., Inc., William, Willimantic, 


Continental-Diamond Fibre Div. of The 
$ Co I Newark 13, Del 


General Electri ‘ Chemical Div., 1 
Piastica Ave Pittsfield, Mass 
Insulation Manufacturers Corp 565 W 
Wa ngton Bivd Chicago 6. Il 
Macallen Co., Bay Rd., Newmarket, N. H 
Mica Insulator Schenectady 1, N. Y 


New England Mica Co Inc., 66 Woerd 
Ave Waltham 54, Mass 


MICA UNDERCUTTERS 
Ideal Industries, Ine 1008 Park Ave 


Sycamore, Iil 


MICROPHONES 
American Microphone Electronica Div 


Elgin National Watch Co., 370 8. Fair 
fhake Ave usadena ta f 

General B ri Co Apparatus Sales 
bie tady N Y 

Telex, Inc Telex Park, St. Paul 1, Minn 

Continental-Diamond Fibre Div, of The 
Budd Co I Newark 13, Del 

Genera Electr Co. Chemical Div 1 
Plastics Ave Pittsfield, Mass. (Plast 
tes) 

Mica Ir tor Co.. Schenectady 1, N. Y 

North » Nameplate Inc 214-27 
Northern Blvd., Bayside ¢ N. ¥ 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas 
tics, Rubber 


MOLYBDENUM—Sheet and Wire 


Bee also Contacts) 


Fansteel Metallurgical Corp North Chi 
cago, Ill 

Mallory & Co., I P. BR. Indianapolie 
6, Ind 


MOTOR BASES, ADJUSTABLE 
4 ners, Milwaukee 1, Whe 


MOTOR CONTROLS and STARTERS 
See Controller Motor Push Button 
Stations 


MOTOR GENERATOR SETS 
Lea Cor i441 8 
Santa Fe 4 ls ae 


MOTORS and GENERATORS. See Motore 


MOUNTINGS. RUBBER and 
SYNTHETIC 


Ka 8 Pleasa Water 
j M ‘ D ire Div 
( ag 
1 ‘ er, New 


MOVEMENTS, CLOCK and TIMING 
Hayd Co A W 234 Nort Eim 


NAME and INSTRUCTION PLATES 
Vv. G sle Ave 


M aukee 12. W 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire 


A y Metal Wire D rier 
I f P ect Park, Pa 
Ame 
Chase Brass & Co a ry 
Cor 
I ee “ Riverside 
va i 
‘ ance I 
ew 
I Cre 
AY 
‘ FAC TE G 


Cambridge Corp., 453 Concord 
* 3) mew Ave. Hartford 1 Conn. 
Lake, Chicago 24, I 
Mandex Manufact ing Inc, 2610 W 
= Ra) Co. 35 Verona A 4 
J wyired yrite i 
FOR 
You get 
UNIMAX SWITCH 
WALLINGFORD, CONNECTICUT 
§ 


ELECTRIC MOTORS 


choice leaders 
industry 


Wagner Increment Start Motors Cut Initial Motor Costs... 
Cut Pattern Costs for Machine Manufacturer! 


Recently the Staley Manufacturing 
Company placed order with the Bauer 
Brothers Company for four double 
starch refiners, each requiring two 200 
hp motors. The customer specified motors 
with auto-transformer starters protect 
his plant’s power distribution system. 


Then Wagner man stepped into the 
picture, 


showed both the Bauer Company 
and their customer how they could effect 
substantial savings through the use 
Wagner Motors with Increment Starters 
which are far less expensive than motors 
with primary resistance or dauto-trans 


the poly phase motor starting recommen- 


Mse 


dations 


co-ordinated 
tween Bauer and frames 
and rotors were furnished to Bauer, who 
made and assembled the endplates. The 
Wagner design permitted the 
identical endplate castings on both ends 
each motor, and cut pattern costs 


Why don't) you investigate the possi 
for savings using Wagner 
rement Start Motor big jobs 7 
Your nearby Wagner enpineer will help 
the motor and 
combination that meets your re- 
quirements. Call the nearest our 
branches write for Bulletins MU-128 
and 


BRANCHES AND DISTRIBUTORS 


Type polyphase motor ratings 


400 with increment type starter 


Electric 


6454 Plymouth St. Lowis 14, U.S.A. 


ALL PRINCIPAL CITIES 


1 

w 


. 


For Quality Socket Cap Screws 
Look for the Bristol Diamond 


The Bristol Diamond the sign quality 
socket cap high-lights the overall care 
take produc ing these 

about them has just right 
they don't pass our quality-control inspectors. 
result, every Bristol cap screw spins easily into place, 
fits perfectly and wrenches tightly tightly 
that shock and vibration will never loosen them. 

Ask your industrial distributor for the Bristol 
Diamond Knurled Cap Screws. got them sizes 
from and alloy and stainless steel. Most 
sizes are carried stock for immediate delivery. 


Precision Socket Screw Manufacturers Since 1913 


Multiple- 


Hex Socket Screws 
Spline Socket 
Screws 


MOTORS 


Miniature Timing Motors, Geared 


Subfractional, Under 1/20 Hp 
Fractional, 1/20, % Hp. 
Integral, 1 to 744 Hp. 
Integral, Over 744 Hp 
Gearmotors 

Generators 


Low Voltages (Under 110) 


Acro Manufacturing Co., Columbus 16, 
Ohio (B) 

Allia-Chaimers, Milwaukee 1, Wis. (KL- 
MNOQRKTUVW) 

Allis Co., The Louls, Milwaukee 7, Wis 
(KLNOQRUVYZ) 

Barber Colman Co., Dept. G, 1403 Rock, 
Kockford, lil, (BCEYZ) 

todine Fleetric Co.. 2256 W. Ohio, Chi- 
cago 12, Il (ABCDEFGHIQRTYZ&) 

Century Electric Co., 1806 Pine, St. Louis 
3. Mo. (FOKLNOPQRUVWYZ) 

Cleveland Electric Motor Co., 5218 Chester 
Ave., Cleveland 3, Ohio (FKNQ) 

Controls Corp. of America, Soreng Div., 
9551 BSoreng Ave., Schiller Park, IIL (F) 

Cramer Co Inc., Rh. W., Box 8, Conter- 
brook, Conn. (A) 

lnehl Manufacturing Co., Electrical Div 
of The Binger Manufacturing Co., Bomer- 
ville. N. J. (BCFHKNY) (Servo) 

Doelcam, Div. of Minneapolis- Honeywell 
Soldiers Field Ra Boston 835, Mass 
(Bervo) 

Doerr Wilectrie Corp., 510 N. 4th Ave, 
Cedarburg, Wis, (FGKL) 

Mastern Alr Devices Inc., 383 Central 

Ave Dover N H (ABEFIQTU) 
ervo) 

Katon Mfg. Dynamatic Div., Kenosha 
Wis, (PRN) 

Flectri Specialty Co South, Stam 
ford, Conr (FOJIKLMNOPUVWYZ) 

Ly Kay Motor Co Ine 11747 Vose, N 
Hollywood, Calif. (BCQKZ) 

Emerson Electric Mfg. Co., St. Louls 21 
M (POIKLMQR) 

Fasco Industries, Inc., Rochester 2, N. 

GM Laboratories, Ine 4336 N. Knox 
Chicago 41. IIL (Servo 

General Flectric Co Apparatus Salee Div 

henecta 

BCDEFOHIK LMNOPQRSTUVWYZ&) 

General Industries Co., Dept. ML, Elyria 
Onto (BOYZ) 


Giobe Industries Inc., Dayton 4, Ohlo 
(BC) 

Hagen Mfg Co., Ine., 202-20th, Moline 
(ARCDE) 

Ia m Co A. W 234 N. Ele Water 
hur Conn 

lia Mig. Co., Ine j1 Elm, Tor 
rington (ABCYZ 


Hieinge Bleetr 
Mass BCDFZ) 


, 685 Lawrence, Lowell 


Heller Ce Gerald K 1 N. Carey, Balti 
more Md. (C) 

Hertner Electric Co, 12690 Elmwood Ave 
Cleveland 11, Ohlo (BCEFGJUVW) 
Servo) 


Revere Copper & Brass, Inc., 230 Park 
Ave.. New York 17, N. ¥ 
Kiverside Metal Co., Div. H. K. Porter 


Vive Kiverside N J 

Seomere Brass (x 110 Baldwin Ave., 
Waterbur Com Mtirip) 

Superior fube Co, Norristown Pe 
(Tubi 


NICKEL-SILVER 
(Red, Sheet, Tubing, Wire) 


American Ibrass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 206 
Conn 

Penn Precision Products, Inc., 501 Crescent 
Ave, Reading, Pa. (Strip) 

Revere Copper & Brass, Inc., 230 Park 
Ave New York 17, N. Y 

Riverside Metal Co H. K. Porter 
Co., 1 Riverside, N. J 

Seymour Manufacturing Co., 
Conn 


Seymour. 


NON-MAGNETIC IRON and STEEL 


See Steel, Stainless 
NUTS. See Fasteners 


NUT RUNNERS. See Screw Driving Ma- 


hines 


OHMETERS. See Instruments. 
OILERS. See Laubricators. of Grease 
OSCILLATORS. See Instruments 


osc ILLOSCOPES. See Instruments, Elec 
mil also Recorders, Osciliographic 

Du Mont Laboratories, Inc Allen B 
740 Bloomfield Ave., Clifton, N. J 

Federal Telephone and Radio Co., Div. of 

International Telephone and Telegraph 


Corp 100 Kingsland Rad Clifton 
N. J 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. ¥ 

Radio Cor f America, Tube Div., Har 

a, BR. 

son Electric Co., 5200 McKinale 

Chicag 44 I 


JULY 


Floltzer-Cabot Motor Div., National Pnew 
matic Co., Inc 125 Amory, Boston 19 
Mase (ABCEFGHIQUVYZ) 

Howard = Industries Ir Dept 
1760 State, Racine, Wis. (ABCDEFG 
HQRTUVYZ) 

Howell Electric Motors Co., Howell, Mich 
(FGKLMNOPQRT) 

Jack & Heintz, Ine 17620 Broadway, 
Cleveland 1, Ohio (FK) 

Lamb Electric Co., Kent. Ohio (BCDEF 
GHIQKSZ) 

Leland Electric Co, Div. of American 
Machine and Foundry Co., Dayton 1. 
Ohio (FOKLNOUV 

Marathon Electric Corp, 
Randolph, Wausau, Ill (FGKLNOUY) 

Marco Industries, Inc., Woemelsdorf, Pa 

Master Electric Co., Dayton 1, 
(FOIKLMNOPQRTUVW) 

Motoresearch Co., 1600 Junetion Ave, Re 
cine, Wis. (BQY) 

Oster Manufacturing Co., John, Racine 
Wis, (RCFGHUVY&) (Servo and Syn 
chro) 

Packard Flectric Div., General Motors 
Corp., Warren, Ohie (FG) 

Portable Flectric Tools, Inc., 320 W. 83rd 
Chicago 20, Ill, (GHL) 

Rae Motors Corp., 2009 Kewanee, Ha 
cine, Wis, (BCDFGHYZ&) 

Redmond ©o., Inc., Owosso, Mich. (BY 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd, Cleveland 16, Ohio 
(FGKLNOV) 

Reuland Electric Co., Alhambra, Calif 
(KNQ) 

Robbins & Myers, Ine Motor Div 
Sprir 1 99 Ohle (RCDEFGIKNU 

Scruggs Co., Lioyd, Festus, Mo. (BCD 
YZ&) 

Smith Corp A. 0., Tipp City, 
(FKN) 

Sterling Electric Motors. Inc., 5401 Tele 
graph Kd, Los Angeles 22, Calif 

Ther Electric & Machine Works. 11A 8 
Jefferson, Chicago 6, Ill 


Transicoi! Corp.. Germantown Pike & 
Quarryball Road, Fairview Village, Pa 
(Servo) 

Wagner Electric Corp, 6454 Plymouth 
Ave.. St. Louls 14. Mo (FOKLNYZ) 

Westinghouse Electric Corp., Gateway Cen 
ter Bidg No. 401 WAberty Ave 
Pittsburgh 22, Pa. (BCDEFGHJIKLM 
NOPQRSZ& 


Waterman Products Co Ine 2445-63 
Emerald, Philadelphia 25, Pa 


PACKAGING See Boxes and Crates 
Containers, Packaging and Shipping 


PACKINGS. See Gaskets 


PAINTS. See Lacquers, Enamels, Painte 
and Varnishes, Finishing 


PALLADIUM. See Platinum and Piat- 


inum Products 


PANEL CONTROL UNITS 
Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis 

Arrow, Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6. Conn 

Bristol Co., Waterbury 20, Conn 

Clark Controtier Co., 1146 E. 152nd, 
Cleveland 10, Ohio 

Eagle Signal Corp., 202 20th, Moline 1 

General Electric Co., Apparatus Sales Div 
Schenectady 5. N. Y. 

Heinemann Electric Co., 99 Plum, Tren 
ton, N 

Square D Ce 4041 N. Richards, Mil 
waukee 12, Wis 

Ward Leonard Electric Co 600 Bouth 
Mount Vernon, N.Y 

Westinghouse Electric Corp., Gateway Cen 
ter, Ridg. No. 8. 401 Liberty Ave 
Pittsburgh 22. Pa 

Wheelco Instruments Div.. Barber-Colman 
Co., 1403 Rock, Rockford, Il 


PANELS, DIAL. See Dials and Panels 


PANELS, SHEET STEEL. fee Sheet 
Metal Fabricators 


PAPER. INDUSTRIAL 


‘ottrell Paper Co Inc., 88 Purchase 
Fall River 1, Mass 

Hollingsworth & Vose Co East Walpole 
Mase 


Mosinee Paper Mills Co Dept. EM 
Mosinee, Wis 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. ¥ 


1956 ELECTRICAL MANUFACTURING 


BRISTOL COMPANY, Socket Screw Division, Waterbury 20, 
$24 
4 


Laminates 


now available production quantities 


After months research and experimentation, ‘Taylor 
now production two brand new copper-clad 
laminates that give you opportunity realize—on 
sound basis—the full potentials printed circuit 
construction. 


Produced exclusive Taylor process 
mits the use readily available, high purity rolled 
copper, these laminates are supplied two grades 
XXXP-242 Copper-Clad, with premium quality 
phenol paper base material; and GEC Copper-Clad, 
with superior epoxy glass base material. 


Taylor makes both these copper-clad laminates 


from .25 inches with copper one both 
sides. 
Whatever your experience with copper-clad laminates 
your advantage find out just what the new Taylor 
materials can for you. Contact the nearest 
sales engineer for more information for your 
sample order. 


TAYLOR FIBRE CO. Plants Norristown, Pa. and Verne, California 


Branch Offices Distributors 

Boston* Indianapolis Rochester* 


Chicago* Los Angeles San Francisco* Houston L 


DER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 325 


500 
righ resistance 10 dip oiderind 


DOES 

THIS 

RUBBER PART 
BELONG 
YOUR PRODUCT? 


The most important factor about any rub- 


ber part is its ability to do the job for 
which it is intended. Most parts are spe 
cifically engineered for the application 
and consideration is given to elasticity, 
temperatures to be encountered as well as 
resistance to petroleum derivatives, chem 
icals and abrasion 

STALWART ENGINEERS have the experi- 
ence and facilities to compound special 
rubber stocks to meet even the most unusual 
and from more than 500 


different compounds already at their dis 


requirern ents 


posal, they can mold, extrude, die-cut, 
lathe-cut or mandrel-build shapes to meet 
any specifications 

SPECIFY STALWART RUBBER PARTS FOR 
THAT ONE ESSENTIAL QUALITY THE 
ABILITY TO DO A JOB BEST! 


Write today for 4 
ad 
TALWART 


RUBBER COMPANY 


197 Northfield Road °* Bedford, Ohio 


PAPER, INSULATING 
Acme Wire Co., 1255 Diaweill Ave, New 


Continental-Diamond Fibre Div. of The 

Newark 18, Del 

Cottrell Paper Co Inc., 88 Purchase 
Fall River 1, Mase 

Dobeckmun Co., 8301 Monroe, Cleve 


General Electric Co Chemical Div., 1 
Plastics Ave Pittsfield Mase 

H geworth & Vose Co., East Walpoie 
Mase 

Insulation Manufacturers Corp., 565 W 
Washington Bivd.. Chicago 6, Il 

Irvingtor Div Minnesota Mining @ 
Manuf ring Co., @ Argyle Terrace 
Ir 11, N. 

Jot Mar e, Box 60, New York 16 


Mica Insulator Co., Schenectady 1, N. Y 

M eo Paper Mille Co, Dept. EBM 
Mosinee, Wis 

National Vulcanized Fibre Co., Wilming 
ton 99. De 


Natvar Corp Randelph Ave, Wood 
fine I Inc., Tonawanda 
Virg » and Paper Co, 236 


ark Ave., New York 17, N. ¥ 


PAPER. PHOTOGRAPHIC REPRO. 
DUCTION 

Bruning © I 
Ave Chicago 41, I 


aries 4700 Montrose 


PAPER, TRACING. See Tracing Cloth 


PARTS FEEDERS, SELECTIVE 
ron Homer City, Pa. (Vibrator 


PERMANENT MAGNETS. See Magnets 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American HBrase ¢ Waterbury 20, Conn 
Chase Braces & Copper Co., Waterbury 206 


K Indianapolis 
I 1 Cres 
250) 


H K_ Porrer 


Co., Seymour 


PHOTOELECTRIC CELLS and TUBES 


Bradley Laboratories, I . 168 Columbus 
Ave... New Haven 11, Conn 

General Electr Ce Electronics Div, 
Klectronics Dark Syracuse 1, N. Y¥ 

International Rectifier Corp., 1521 E 
Grand Ave ft Segundo, Calif 

Radio Corp, of America, Tube Div., Har- 
rison, N. J 


PHOTOELECTRIC CONTROLS 


itr Waterbury 2¢ Conn 

(eneta Electr Apparatus Sales 
Div Schenectady N 

Mercoid ‘Cor 4201 Belmont Ave., Chi- 
cago 41, 


Weating use Electric Corp., Gateway Con- 


ter, Bide 3. 401 Liberty Ave 
Neston Electrica Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N 
PILLOW BLOCKS. See Blocks, Pillow 


PINS, COTTER and LOCK. See Fasteners 


PLASTICS. COLD MOLDED and 
INORGANIC. See Ceramics 


PLASTICS MOLDERS. EXTRUDERS 
and FABRICATORS 


Alden Products Co., 117 N. Main, Brock 
ton, Mass 
American Insulator Cor; New Freedom 
Pa 
4 or Plastics Co, I 36-36 36th 
Long Island City 6, N. ¥ 
Manufacturing 06 Stack 
Middletown, r 
‘ Dept. G K 
Kockfor 
i & Willimanti 
Chicago M ts Corp., 1024 N 
ar ( ago 51, fil 
Continental Can Ce Conolite Div., Wil 
gion 99. D 
‘ ental Diat i Fibre Div. of The 
Budd Ce I ‘ewark Del 
Cosmo Plastics W. Cleve 
or 
Crane Packing ( 6424 Oakton, Morton 
Grove I 
svies M Co Harry 1428 N 
Ve 
Koger Ma fa iring Co Minn 
H 
Url 16 ROI 
Hes Cort Plastics Div Erie 
a 
a i Spring Grove Ave 
i 3 
Ga 1 Ma x River Road 
N J 
Garlock Packing C I ra, N. ¥ 
ra Chemical Div... 1 
la s Are I efield, Mans 


Gries Kepre er Cort Heecn wood 
Ave New Rochelle, N 

Irvingtor Div Minnesota Mining & 
Manufacturing Co Argyle Terrace 
Irvingtor N. J ‘ 

Kuhn & Jacob Molding & Tool Co., 1204 
Southard, Trenton 8, N. J 

Kure-Kasch I 8 Broadway 
Dayton 1, Ohio 

Mandex Manufacturing ( Ir 2610 W 


ar Chicago 8 

Mica Insulator Ce Schenectady 1, N. ¥ 

Midwest Moiding & Mfg. Co Gurnee 
6.1 

ational Vulcanized Fibre Cc Wilming 

ton 99. De 

atvar Corr 207 Handolph Ave., Wood 

ge, N. J 

Piastice Corp., Commercial & 
ter, Worcester 8, “iass 

Polymer Corp. of Penna... 2120 Fairmont 
Ave Reading. 


Raybestos-Manhattan, Iu Plastic 
ucts Div Manheim, Pa 

K I ‘ A The 
Korden ¢ Santa Barbara, (a 

Resistofiex Corp Roseland, N. 4 


hardson Co., 2799 Lake, Metrose Park 


Rogan Brothers, 8927 Woaticello Ave 
Skokie, Til 

Rostone Corp {afayette Ind 

‘ & Bon n Joseoh T Chicago 


ling Fiore ne., Tonawanda 
Products tr 86 Main East 

Orange, N. J 
Sylvania Electric Products Inc., 1740 


oadway, New York 19, N. Y 
hane Corp. 17 Miver Road, Oaks, Pa 
vlor Fibre Ce Norristown, Pa. 


t S Gasket Co., Camden 1, N 
tinghouse FAectrt« orp Gateway 
rnter Bidg. No. 40) “iberty Ave 

r Pa 


PLASTICS — MOLDING, LAMINATING. 
CASTING and EXTRUSION 


COMPOUNDS 
Alkyd Molding Compound (T 
Cellulose Acetate (A) 
Cellulose Nitrate (K) 
Epoxy Resins mw) 
Ethyl Cellulose (B) 
Fluorecarbons (P) 
Melamine Formaldehyde (c) 
Methyl Methacrylate (D) 
Nylon 
I*henolics (EB) 
Piastisols. Vinyl I) 
Polyethylene 
Volyester Resins ‘Q) 
Silfcone Hesins 8) 
Styrenes (F) 
Urea Formaldehyde (J) 
Vinyl Acetal 
Viny! Alcohol (K) 
Viny! Chloride (Vv) 
Viny!-Chioride 
Vinylidenechioride (WwW) 

v | Chioride Acetate (M) 
Vinylidene Chioride (N) 

Bakelite Cc A Div. of Unton Carbide & 
Carbon Corp 100 Madison Are New 
York 17. N. ¥ EFHJIMQUY 

Barrett Div Allied Chemical & Ty. 
Corr 4 Rector, New York 4 NY 

Celanese Corp. of America, 180 Madi 
\ 6, Y 


, 627 Green 


Civea Co., I Plastics Div 


wich, New York, N. Y. (U) 
Dow Cor g Corp Mi‘tland, Mich. (8 


i Pont de Nemours & Co., (Inc.), EB. 1 
Polychemicals Dept Wilmington 98 
De ADGKLPR 
Durez Plastics Div Hooker Electro 
‘ Naik A 


Eastman Chemical Products, Inc., Kings 
port, Tenn. (AH 


General Electric Co Chemical Div } 
Plastics Ave., Pittsfield, Mass. (EFQS 

Gilast Corp. 4823 Glenridge Rd., Cleve 
and 2 Onto (Q) 

Goodrich Chemical ¢ B. F Dept 
DK-3 Rose Bicg Cleveland 15, O 
(INvVW?) 

Houghton Lavoratories, Inc., 146 Houghte 


Ave., Olea N. (U) 
Insulation Manufacturers Corp. 565 W 
Washington Chicago 6, 
Minnesota Mining & Mfg. Co., Flectrica) 


Producta Div 900 Fauquier Ave. Bt 
Paul 6, Mir 

Monsanto Chemical Co Plastics Div 
Springfield 2, Mass. (CEFV) 

Plastics Engineering Co 1807 Geele Ave 
Sheboygan. W 

Po er Cort of Penna 2120 Fairmont 
Kea zg Pa (G1 

Thor a Cu 

Re Roseland, N. J. (P) 

Koga 8027 N. Monticello Ave 
Skokie, 

Rostone © Lafayette, Ind. 

Rhell Che 50 W. 50th, New 


», Camden 1. J. 
Rockefeller Center, New 


PLASTICS, SHEETS, RODS and TUBES 


Aireraft-Marine Pro uw Chemica 
& Die tri Div 1 Park, Elizabett 
own, P Dieleetr Sheets 

( peo I go Molded Froduct+ 
Cor 7 Normandy Chi 
I Sheets onl 

Clevelar Container ¢ 6201 Barbertor 
Ave Cleveland 2, Ohto ‘Tubes 

C Div wi 

Cor ¢ 


_ 
| 
‘ land 18. Ohio 
“La 
‘ 4 Kea 
Revere Copper & Brass 
J ‘oe, I Riverside. N 
York 20, N. Y U) 
Gasket 
ip 
1956 FIFCTRIE ( AY 


Burdened down with problem 
design diminution, weight neduction, power 
send for the amazing 


BAL. BEARINGS ACTUAL SIZE 
MINIATURE PRECISION BEARINGS, INC. 
Precision Park, Keene, New Hampshire 
PADER ING CARDS, PRECEDING BACK CON 327 


295 
Jaf 


Ka an K ak (o., Rochester 4, N. Y 

Fort a o 4614 Bpring Grove Ave 
Cincinnati 32, Onto 

General FElectrie Cc Chemical Div 1 
Plastics Ave Pittsfield, Mase 

General Electric Co., Laminated and In 
sulating Producta Dept.. Coshocton, Onic 

Giastle Corr 4412 Gileoridge, Cleveland 

Ohio 

Hays Manufacturing Co.. 801 W. 12th 
erie, Pa 

Houghton Laboratories, Inc 14@ Houghtor 
A , Olean, N. ¥ 

I ylation Manufacturera Corr 565 W 
Vashington Bivd., Chicago 6, 

Mica Insulator Co., Schenectady |, N. 


Molded Fiberglass Sheet Co., 4315 Bene 
fit Ave Ashtabula, Ohio 

National Vuleanized Fibre Co., Wilming 
ton 99, Del 

Polymer Corp. of Penna., 2126 Fairmont 
Ave., Reading. Pa 

I Ind I A of The 
Borden ¢ a barbara, Calif 

Resinite Corp iv. of Precision Paper 
Tube Co 2035R W. Charleston, Uni 

o 47, I 

Corp Noseland, N. 

Ryerson & Son, Inc., Joseph T., Chicago 8 
I 

Spaulding “Mibre Co, Inc., Tonawandse 


Fibre Norristown, Pa 

Rubber Co., 2638 N. Pulaski @¢., 

leago 39, Til 

Westinghouse Electric Corp, Gateway Cen- 
ter Bide No. 3, 401 Liberty Ave 
j rs Pa 


PLATINUM and PLATINUM PROD.- 
UCTS. See also Contacts 


Raker & Co., Ine.. 113 Astor, Newark 5 
Brainin Co, C. 8., 318 Washington, Mt 


Vernon, N. ¥ 
General Plate Div Metale and Controls 


Forest, Attleboro 

Har & Harman, 82 Fulton 
N.Y 

Ney Co J. M., 371 Elm 
Conn 


PLIERS and CUTTERS, WIRE 


Klein & Sons, Mathias, 7200 McCormick 
Chicago 45, Il 


PLUGS and JACKS, COMMUNICATION 


Flectrocraft Div. of Hamilton-Paz, Ine 
747 N. Kedzie Ave.. Chicago 18. ™ 
Switcheraft, Inc 1828 N. Halsted, Chicago 

Telex, I Telex Park. St. Paul 1, Minn 


PLUGS and RECEPTACLES 


Alden Products Co., 117 N. Matin, Brock 
tor Mase 

Ampher Meetror Corp 1830 8S. 54 
Ave Chicago 50. Il 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn 

Automat Electric Sales Co 1033 W 
Van Buren, Chicago 7. Ill 

Kelden Mfg. Co, 46 W Van Burer 
Chicago 44, Til 

Cannon Electric Co Dept 590 3209 
Humboldt. Los Angeles 31, Calif 

Constantin & L. L., Route 46, Ladi 
N. 

Cornish Wire Co., Inc., 50 Church, New 

Crouse-Hinds Co., Syracuse 1, N. 


General Flectrie Co Construction Mate 
rials Div Bridgeport 2. Conn 

Hubbell Inc Harvey Bridgeport 
Conn 

Johnson Co, F., 2381 Second Ave 


Warea, Minn 

Jones Div, Howard B., Cinch Mfg. Corp 
Chicago 24. Til 

ase & Seymour, Inc., Solvay Station, Syra 

e%. N. ¥ 

yle- National Co 1388 N. Kostner Are 
Chicago 

Royal Electric 

Stromberg-Car! 
Dynamice Corp 
Rochester 3.N. ¥ 

8 Rubber Rockefeller Center 
New York 20. 


Ine Pawtucket. R 

A Dtv f Genera 
117 Carleor R 


PLYWOOD, METALCLAD 


ted States Pivwond Corp... 55 W. 44th 
New York 36, N. Y 


PORCELAIN. See Ceramics 


POSTS, BINDING 


Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn 

Sunerior Electric Co., 803 Middle Bristol 
Con 


POTENTIOMETERS. See aleo Kheostats 


Allen-Bradley Co., 1316 8. Second, Mi 
waukee 4, Wis 

Bourns Laboratories, 6135 Magnolia Are 
Kiverside, Calif 

Clarostat Mfg Co., Inc., Dover, N. H 

DeJur-Ameco Corp., 46-01 Northern Bivd 
long Island City 1, N. Y 

Eastern Precision Resistor Corp.. 675 Bar 
bey, Brooklyn 7, N. Y 


Giannini & Co, Inc., G. Pasadena 
Calf 

Helipot Corry Div of Beckman I r 
ents Inc South Pasadena 

I ernatior Resistance Co. 
lad hia & Pa 

facturing Co 
‘ e Ca 8 Marys, Pa 


POTS and LADLES, MELTING 


General Electr Co. A DL s 
I Schenectady 5. N 
Vulean Electr Co Danvers 2, Mass 


POWDERED METAL PRODUCTS. See 


also Bearings «a jushinags; Contacts 

Amplex Div f Chrysier Corp Detre 

Mict 

Olbeor Flectri Co 8249 §6Frankstowr 
Ave Pittsburgh 21, Pa 

Mallory & Co Inc P. R., Indianapolis 
6, Ind 

Radio Cores, In 9540 Tulley Ave., Oak 


Lawn, I (Iron Cores) 

Stackpole Carbon Co St. Marys, Pa 

United States Graphite Co., 1621 Holland 
Maginaw. Mich 

Yale & Towne Manufacturing Ce, Pow 
jered Metal Products Div 9335 Be 
mont Ave Franklin Park 


POWDERS, METAL 


Handy & Harman, 82 Fulton, New York 
New Jersey Zine Co 160 Front New 


York 38, N. Y. (Brass, Bronze, Oopper 
and Zine) 


POWER SUPPLY UNITS 


American Television & Radio Co St 
Paul 1, Minn 
Condenser Products Co Div of New 


Haven Clock & Watch Co. 140 Hamil! 
ton, New Haven, Conn 

Doelcam Div. of Minneapolis-Honeywell 
Soldiers Field Rd. Boston 35, Mass 

Electro Products Laboratosies, Inc 450) 
N. Ravenswood Ave Chicago 46. Ill 

Fansteel Metallurgical Corp., North Chi 
cago, Ii) 

Mallory & Co., Ine P. R., Indianapolis 
6, Ind 

Superior Electric Co., 808 Middle, Bristol 
Conn 


PRE-PLATED METALS Aluminum 
Brass, Copper, Steel, Zinc, Sheet and 
Strip. 


American Nickeloid Co., Peru 8, Tl 
Apollo Metal Works, 6678 8 Oak Park 
Ave Chicago 38, Ill 
or Electric Co 803 Middle tristol 


Conn 


PRESSES. MOLDING. See Molding Me 


chines, Plastic 


PRINT MACHINES 


Bruning Co Inc Charles. 4700 Montrose 
Ave Chicago 41, Il 


PUMPS 


Allis-Chalmers, Milwaukee 1, Wis 
tendix Aviation Corp., Scintilla Div., Sid 
ney, N.Y 

Robbins & Myers, Inc., Pump Div, Spring 
field 99. Ohio 


PUSH BUTTON STATIONS 


Allen-Bradley Co 1316 8. Becond. Mi) 
waukee 4, Wis 

Allis-Chalmers, Milwaukee 1, Wis 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford 6, Conn 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill 

Clark Controller Co., 1146 E. 152n4 
Cleveland 10. Ohie 

Crouse-Hinds Co., Syracuse 1, N. Y 


General Electric Co Apparatus Sales 
Div Schenectady 5. N. Y 

Micro Switch, a D f Minneapolis-Honey 
well Keguiator ¢ Fr rt 


eepe 

National Acme Co., 176 E. 181st, Cleve 
and 8, Ohio 

I’yle-National Co, 1388 N. Kostner Ave 
Chicago 51, 

Square D Co, 4041 N. Richards, Milwau 
kee 12, Wis 

Stromberg-Carison, A Div of Genera) 
Dynamics Corp 117 Carlson Rd 
Rochester 8. N.Y 

Ward Leonard Electric Co 600 South 
Mount Vernon, N. ¥ 

Westinghouse Plectric Corp. Gateway Cea 
ter, Bidg. No. 3, 401 Liberty Ave 
Pittsburgh 30, Pa 


PYROMETERS 


Assembly Products, Inc., Chesterland 14 

Bristol Co., Waterbury 20, Conn 

TAGliabue Instruments Div Weston 


lectrical Instrument Corp, 614 Fre 
linghuysen Ave Newark 5 N. J 

Thermo Flectric Co 169 Fifth, Saddle 
River Township. Rochelle Park Post 
Office, N. J 


Wheelco Instrument Div Barber -Colmas 
Co., 1403 Rock, Reekford. Il 


REACTORS. See Transformers 


RECORDER COMPONENTS, MAGNET. 
1C. Bee Instruments 


RECORDERS, COMPUTER. See Instru 


ments, Electronic 


RECORDER GRAPHIC 


See Instruments 


RECORDERS, OSCILLOGRAPHIC 

Brush Electronics Co., 3405 Perkins Ave 
Cleveland 14. Ohio 

Sanborn Co. Industrial Div. 195 Mases 
husette Ave Cambridge 39. Mass 
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NEW 
SOLENOID VALVE 


for Air Oil 


150 p.s.i. 


' 

' 

NON-CORROSIVE brass and alumi- 
num throughout. 

® “O" RING SEALS... replaceable without disturbing 
' piping. 

AVAILABLE SINGLE DOUBLE SOLENOID for all 
' popular a.c. or d.c. voltages. 

3-WAY port) 4-Way (5-port) MODELS, with 
i without exhaust speed control valves as shown. 
ports are female NPT. 

J 


MODERNAIR's new BY Series '4" solenoids put the answer 
to scores of fluid power control problems literally in the 
palm of your hand Why not get the facts now? Write or wire 
for specifications, prices 


CORPORATION 


DEPT. D-7, 400 PREDA ST., SAN LEANDRO, CALIF. 
Member National Fluid Power Association 20 


RUBBER NYLON 
that stays bonded! 


Now are able bond natural and synthetic rubber molded 
nylon. For example, the part pictured 


capable being 
used flexible coupling, mount braking will with- 
stand severe bending, tensile and torque tests. The rubber will 
actually rupture before bond failure! 

Look PHOENIX for highly skilled custom molding rubber 
products. Address all inquiries Rubber Products Division. 


PHOENIX should your source 
for custom rubber molding 


PHOENIX MANUFACTURING COMPANY 


Rubber Products Division Joliet, Illinois 


ADEK INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


= 


____ ____ — 


Panel Chanel wiring duct 


KEEPS ITS SHAPE 


Superior heat resistance 
Superior moisture resistance 


wiring duct that will not distort under high 
control panel moisture resistant, 
too, won't sag warp out shape And Panel 
Chanel control layout, saves 


wiring time, Cases wiring changes. Most comple te 
sizes and types fit specific application 


Peter Panel Chanel says 


We're holding a copy of the new Panel Chanel catalog 


for 


you 


To be sure you'll get it right away, 


attach this coupon to your letter 
head and mail 


See us. Booth 
Design Engineers Show, Philadeiphia 


STAHLIN BROTHERS FIBRE WORKS, INC. 
MICHIGAN 
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ES 


Custom 
designed and 
produced 
production 


quantities 


Call write today for specific infor- 


mation, or send prints for quotation, 


fractional horsepower 
its 


cote c 


Typical immer- 
sion type heater 
for automatic 


makers 


TYPICAL USES 
Tea Kettles 


Broilers 


Sterilizers 


Cotte« 
Make 


Heaters 


Portable 
Heaters 


choice leading 


Don't gamble with the succes 
of your product! By careful 
analysis and testing together 
with RAE engineers you can 
assure the right motor for 
your needs 


RAE offers outstanding sery 
and quality large 
variety of motors in voltages 
(higher for intermittent duty) 
with many gearhead motor 
combinations. Let us show 
vou how these advanced mo 
tors. now in such big demand 
can improve your product 


and reduce your costs 


Send for the service sheet. It 


will help you supply the data neces- 
sary for recommendations and prices 
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AC/DC Universal 

DC Shunt Wound 

DC Series Wound 

DC Compound Wound 
Gear Reduction Motors 
Governor Controlied Motors 
Motors for Rheostat Control 
Motors for Electronic Control 


Permanent Magnet Motors and 
Gearmotors 


RECTIFIERS, SEMICONDUCTOR 

Acme Electric Corp., Cuba, N. Y 

Automatic Electric Sales Corp., 1083 W 
Van Buren, Chica 7, il 

Bradiey Laboratories, Inc 168 Columbur 
Ave New Haven 11, Conn. (Selenium 
& Copper Oxide) 

Fansteei Metallurgical Corp Rectifier 
Div North Chicago, (Selenium) 
Federal Telephone and Radio Co., Div. of 

Telephone and Telegrepb 

ingsland Rd., Clifton, N. J 
Co Apparatus Sales Div 

5, N Y. (Selenium, Cop 

per Oride, Industrial Germanium) 

General Electric Co Electronics Dts 

Park, Syracuse 1, N. 

(Germanium Diode) 

International Rectifier Corp., 1521 E 
Grand Ave, Fl Segundo, Calif. (Selen 
fum) 

International Resistance Co., 401 N. Broad 
Philadelphia 8, Pa 

Mallory & Co.. Inc., P. B., Indianapolis 
6. Ind. (Magnesium-Copper Sulphide) 

Radio HKereptor Co Inc Semiconductor 
PD 240 Wythe Ave., Brookiyn 11, N. ¥ 
Germanium Diode, Selenium) 

Raytheon Manufacturing Co., Semiconduc 
tor Dir 55 Chapel, Newten 58, Mass 

Sarkes T ian Rectifier Div., Dept 
M-8, 41 College Ave., Bloomington 
Ind 

Sel Rex Precious Metals, Inc., Belleville 
N J 

fyntron Co 


Homer City, Pa 

Ther Electric & Machine Works, 11A 8 
Jeffers Chicago 6, Il. (Selenium) 

Transitron Electronic Corp., Melrose 76 
Mase (Silicon) 

Union Swith & Signal Div Weeting 
house Alr Brake Co, Pittsburgh 18 
Pa (Selenium 

Westinghouse Electric Cerp., Gateway Cen 
ter Bidg. No &, 401 Liberty Ave 
r 


RECTIFIERS, TUBE TYPE 


Allie Chalmers, Milwaukee 1, Wie 

Amperite Ce Ire 561 Broadway, New 
York 1 New York 

Electrons. Inc 127 Sussex Ave Newark 
8. N. 

General Electric Co Apparatus § Sales 
I) Schenectady 5, N. ¥ 

Kadio Corp. of America, Tube Div., Har 
ri N 

Raytheon Manufacturing Co Semiconduc 
tor Div 55 Chapel, Newton 58, Mase 

Westinghouse Electric Corp., Gateway Cen 
ter Bidg N | 491 Liberty Ave 


REGULATORS MOTOR SPEED Ree 


Controllers, Motor 


REGULATORS, 


Thermostats 


TEMPERATURE Kee 


REGULATORS, VOLTAGE Bee aleo 
Transformers Variable- Voltage 

Acme Electric Corp Cubs, N. Y 

Allla Chalmers, Milwaukee 1, Wis. 

Amperite Co Ir 561 Broadway, New 
York 12, New York 

Curtiss-Wright Corp., Carlstadt. N. J 

General Electri Co Apparatus Bales 
Div Schenectady 5, N. Y 

Div., Kesex Wire Corp., Logans 
port. Ind 

Sola KBlectric Co 4623 W. 16th, Chicago 


0, I 
Superior Electric Co., 803 Middle, Bristol, 
(‘onn 
Westinghouse Electric Corp., Gateway Cen- 
ter Bide No. 3 401 Liberty Ave., 
Pittsbur 


RELAYS and CONTACTORS 


AGA Div. of Elastic Stop Nut Corp 
f America, 1027 Newark Ave., Elisa- 
beth 8, N. J 

Adame & Westlake Co., Elkhart, Ind 
Mercury) 

co Kelay, Electronics Divy., Elgin 

jonal Watch Co., 2435-M North 
Naomi, Burbank, Calif 

AEMCO. In 60 State, Mankato, Minn 
Allen-Bradiey Co., 1316 8. Second, Mil- 
waukese 4, Whe 

Allied Control Co.. Ine., 2 Bast End Ave., 
New York 21, N. ¥ 

Allis-Chaimers, Milwaukee 1. Wis 

Amperite Co., Inc., 561 Broadway, New 
York 12 N Y (Delay Thermostatic 
Metal Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn 
Assembly Products, Inc., Chesterland 14, 
Onhle 
Automatic Electric Salee Carp., 1083 W 

Buren. Chicago 7, Ill 


Ad 


al Switch 3393 Lakeside Ave., 
nee, N. J 
‘ in Rue k 
Kockford, Il 
Bristol Co Waterbury 20. Conr 
Clare & Co, ¢ P., 3101 Pratt Blvd, 


Comar Electric %349 W. Addison 
Chicago 18 1 

Cramer Co. Inc., KR. W., Boz 8, Center- 
brook, Conn 


Carlstadt, N. J 
Time Delay) 

Cutler-Hammer, In 1264 St. Paul Ave 
Milwaukee 1, Wis 


Durako« Elkhart, Ind. (Mercury) 

h) T-A Producta Co. of America, 5085 N 
Hist Ave Chicag 6, Ili 

Ebert Electronics Corp 12-29 Jamaica 
Ave., Queens Village } Y 

Edison, I Thomas A., Instrument Diy 


Dept. 5 West Orange, N. J 

Federal Telephone and Radio Co., Div. of 
rnational Teleohone and Telegraph 

Corp.. 100 Kingsland K4., “liften, N. J 


Filtors c., 30 Sagamore Hill Dr., Port 
Washing 

Five Star Co., Plants Place, Plantsville 
Conn 

G-V Controle Ine., 8 Hollywood Plaza 
Kast Orange, N. J 

General Controls Co., 801 Allen Ave 
Glendale 1, Calif 


General Electric Co Apparatus Sales 
Div.. Schenectady %. N.Y 
Guardian | H 
Chicago 12, | 
Haydon Co., A. W Ki Water 
hur , 
I I 


tric Co., 99 Plum, Trentor 
2 me delay) 
Kellogg Switchboard and 


Supply Co.. 7% 


W. Monroe, Chicago 3, Tl (Magneti 
Impulse 

Leach Corp., Leach Relay Div., 5915 Ava 
m Blvd los Angele 8. Calif 

Magnecraft Blectric ( 3352 W. Gra 
Chicago I 

Mercoid Corp., 4201 Belmont Ave., Chi 
eago 41, I 

North Electric Co., 587 8. Market, Galior 
ohio 


or te Manufacturing Co., 3613 Loward. 


Phillips Contrel Corp A Sub. of Thor 
Cort 59 W. Washington, Joliet, Ml 
Pouer & Brumfield Mfg Co Inc., Bub 
f American Machine & Foundry Co., 
Princeton. Ind 


Price F r Cort 1500 Church, Frede 
rick, 

hesex Wire Corp, Logans 
port 

Helay Sales, Ir P.O tox 186B, West 


Chicago, Ill 
Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 


Stromberg -Carlson A Dir Genera) 
117 Carlson Rd 


on Bwitch & Signal Div., Westinghouse 
Air Brake Co Pittsburah 18 Pa 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. Y¥ 

Westinghouse Electric Corp., Gateway Cen 
ter Bidg. No. 8, 401 Liberty Ave., 

ectrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 

Wheelock Signals Inc., 273 Branchport 
Ave., Long Branch, N 

Zenith Electric Co, 152 W. Walton, Chi 
ago 10, Ill 


REMOTE CONTROLS. See Push Buttor 


Stations Kelays and Contactors 
Switches; Controls, Pressure & Tempera 
ture 


RESINS. INSULATING. See Varnishes 
Compounds and Resins 


RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Riverside Ave 
Newark 4. N. J 

Driver-Harris Co, Harrison, N. J 


RESISTANCE HEATING UNITS. Bee 
Heating Elements and Units 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 


RESISTANCE WIRE. See Wire, Resist 
ance 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 8, Second, Mil 
waukee 4, Wis 

Amperite Co, Inc., 561 Broadway, New 
York 12, N. ¥. (Bulb Type) 

Centralah Div. of Globe-Union Ine 

Keefe Ave., Milwaukee 1, Wis 

Clarostat Mfg. Co.. Inc., Dover, N. H 

Dale Products Inc., 1306 28th Ave., Colum 
bus, Nebraska 

Eastern Precision Restster Co., 675 Bar 
bey, Brooklyn 7. N. ¥ 

Ka an uk Co Haw he r 4, N. Y 

Krie Hesistor Corp., Electronica Div., Bric 
Pa. 

Glenco Corp., Guiton Industries, Ine., 212 
Durham Ave... Metuchen, N 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5. N. J 


Hycor Div International Resistance 
Co., 12970 Bradley Ave., Sylmar 10 
Calif 


International Resistance Co 401 N 
Broad, Philadelphia Pa 

Mallory & Co., Ine Indianapolle 
6, Ind 

Ohmite Mfg. Co 3613 Howard, Skokie 
mn 

Radio Corp. of America, Tube Div., Har 
r = 

Resistance Products Co, 914 8. 18th 
Harrisburg, Pa 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Square Co., 4041 N. Richards, Milwau 
kee 12, Wis 

Stackpole Carbon Co.. St. Marys, Pa 
Telex, Inc., Telex Park, St. Paul 1, Mino 

Tru-Ohm Products. Div. of Model Engi 
neering & Mfg., Inc., 2800 N. Milwau 
kee Ave. Chicago 18, Ii! 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. Y 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5. N J 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1314 8. Second, Mil 
waukee 4, Wis 

Dale Products Inc 1306 28th Arts. 
Columbus Nebraska 
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All Types High Watt Density 
| y 4, / 
3 


High quality for 
every low level 
application 


Cannon Type audio plugs are the standard the micro 
phone and low level sound fields. Zine steel shells. Hi-di- 
All have contacts except the 8-contact unit 


which features 15-amp. Flashover voltages: 1300 
5/16” 1/2”. Send for Audio Refer Dept. 500 

Cannon Electric Co., 3208 Humboldt St., Angeles 31, Calif. 
Representatives and distributors in all principal cities 


Armorply makes shielded rooms 
easy assemble 


Shielded 
pi ti take down or move with « rdinary labor Anil the rox m 


onstructed of Armorply panel ire a snap to 


size can panded easily, since special 
sion joints eliminate the need for soldering the 
metalclad ply vood—corme with faces of copper lead. alumi 
num other steel faces are the 
U nites Nir Lone room hown above which was built) by 
Shieldin Riverside, New Jersey.) For full informa 
thon nd a tree iple Armorply write today 


Weldwood Armorply 
UNITED STATES PLYWOOD CORPORATION 
Dept.—£M 7-56 55 West 44th St., New York 36, N. Y. 


Vick CARDS 


PRECEDING 


BACK COVER 


SELENIUM 


RECTIFIERS 


give you extra performance 
plus largest range sizes 


Delivering peak performance SYNTRON 


fiers are vital component for any equipment re- 


quiring a-c d-c power conversion. Increase 


quality and performance the end product. Lower 


forward voltage drop means greater efficiency, 


extremely low ageing results longer life. Larg 


est range sizes the industry 


Other SYNTRON Equipment 
proven dependable quality. 


ELECTRIC VIBRATORS 


through bins, hoppers, chutes. 
slow downs due arching 


plugging. Controlled Vibrations, 
mechanical wearing parts. Easily 
installed 


TEST SIEVE SHAKERS 


Provide accurate, high speed sizing 
test samples. Positive control 
time for uniform testing. Electro 


magnetic drive 


Write for Free Catalogue Data 


490 Lexington Ave 


af 


MOTORS GENERATORS 


Dependability 


accepted Leading National Manufacturers 


Wide 


otors to? ) HP. Generators K.W. to 2000 KW 


Built Your Specifications 
Nationwide 


Service Station and District Office near you 


. ‘ 4 
* ‘ 
. ‘ 
tee 
“ 


FRACTIONAL HP. MOTORS 


TOTALLY ENCLOSED FAN-COOLED 
MOTORS 


LARGE APPARATUS 


& WwW nd Rotor Mot 


ne ¢ ene AC { Hi Fre 


MARATHON ELECTRIC 


HOME OFFICE AND FACTORY, WAUSAU, WIS. 
FACTORIES ERIE, PA. AND EARLVILLE, ILL. 


Erie Keslstor Corp Klectronics Div 
Erie, Pa 

General Klectrie Co 
Div., Schenectady N 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5, N. J 

Internations! Resistance Co., 401 WN 
Broad, Philedeiphis 8, Pa 

Mallory & Co., Ip P. In 


4. Ind 


Ohmite Mfg. Co 3613 Howard, Skokie 


Apparatus Sales 


polle 


tric Co., 307 Marshall, North 


ts, Div.. of Medel Engi 
Co., Ine., 2800 N. Mil 

Chicago 18, Til 

Ward Leonard Electric Co 600 South 
Mount Vernon, N. Y 


waukee 


RESOLVERS Bee Servomechanteme 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley 1316 8. Second, Mil 
waukee 4, Wis 

Amperite Co Ine 561 Broadway, New 
York N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H 


DeJur-Amseco Corp, 45-01 Northera Bivd 
long Island City 1, N. 

Hardwick, Hindle, Ine., 40 Hermon, New 
ark 5, N J 


Mallory & Inc, P. R., Inétanapolis 
6. Ind 
Ohmite Mfg. 3618 Howard, Skokie 


I 
Kheostat Co., Baldwin, N. 
Tru-Ohm Products, Div. of Model Engt- 

neering & Mfg., Inc., 2800 N. Milwau 

kee Ave, Chicago 18, 
Ward Leonard Electric Co., 600 South 

Mount Vernon, N. Y 


RHEOSTATS, POWER CIRCUIT 

Allen-Bradley Co., 1816 8. Second, Mil- 
waukee 4, Wis 

Clarostat Mfg. Co., Ine., Dover, N. H 

DeJur-Amaco Corp., 45-01 Northern Blvd, 
lang Island City 1, N. ¥ 

General Electric Co, Apparatus Sales 
Div Behenectady 5, N. Y 

Hardwick, Hindle, Ine., 40 Hermon, New- 
ark 56, N J 

National lectrie Controller Co., 7070 
Glenwood Ave Chicago 26, 

Ohbmite Mfg. Co, 3618 Howard, Bkokte 


Rex Kheostat Co., Baldwin, N. ¥ 
Superior Electric Co., 803 Middle, Bristol, 
Conn 

Tru-Ohm Products, Div. of Model Pngi- 
neering & Mfg., Inc 2800 N. Milwe 
kee Chicago 18, Til 

Ward Leonard Electric Co., 600 South, 
Mount Vernon, N. Y 

Westinghouse Electric Corp. Gateway Can- 
ter, Bidg No 401 Liberty Ave., 
Pittebur 


RINGS. COLLECTOR 
Raker & Inc., 113 Astor, Newark 6, 
N. J. (Precious Metal) 
Electro Tee Corp., 4 Romanelli, South 


Hackensack, N 


Oenera Plate Div Metals & Controls 
Cort Forest, Attleboro, Ma 
Precio Meta 

Graphite Metallizing Cort 1050 Nepper 
ha Ave. Yonkers 3, N. Y¥ 

Ney Co Elm, flartford 1 
Cont 

Nippert Electric Produeta C 1759 W 
Mound, Columbus 

Toledo ¢ nutator Co sou Chestnut 
Owosse 

Triple M Electronents Div Midwest 


Molding & Mfg Co Gurnee I 


RINGS, RETAINERS and SNAP 


Associated Spring Cort Bristol Conr 

Garrett Co I George K hiladelphia 
34. Pa 

National Lack Washer Co 40 Hermon 
Newark N J 

Rado Freanency Labe 
ton 9. 

Gasket Co., Ca 

Waldes Kohinoor, 1 


Long Island City 1, N. ¥ 
RIVETS. 


RIVET SETTING MACHINES 


Chicago Rivet & Machine (Ce moo W 
Jackson Wied Relliwood, I 

Milford Rivet & Machine ¢ Milford 
Conr 


ROLLER BEARINGS. See Bearings, Bal! 
& Roller 


RUBBER and RUBBER PRODUCTS 


Products, Dir, Weetern 
Feit Works. 4071-4199 W. Ogden Ave 

Auburn Manufacturing Ce, 306 Stack 
Mid wh 

Chicago Rawhide Mfg 1301 Eistor 
Ave.. Chicas Bf cone 

Dow Corning Cor Midland, Mich 
ne 

I West Slat New 
York 19, Y 


G Pr. 0. Box 517 
J ‘ Duteh Brand D 
Woe Ave ‘ ago 19. 
Phoenix Manufa r Co Rubber Prod 


Seamless Rubber ¢ New Haven 3. Conr 
Stalwart Rubber ¢ 197 Northfteld Rad 
Redford. Ohte (8 one 


Tubber Co Rockefeller Center 


New York 20, N. Y 


SAWS, COMMUTATOR. See Commutater 
Saws & Slotters 


SCRAPER RINGS. See Kings, Metalner 
& Snap. 


SCREW DRIVERS PORTABLE See 


Tools, Portable 
SCREW MACHINE PRODUCTS. See also 
Fibre; Plastics 
Alum Co of Amertea, Aleoa 


Acme 176 Cleve 
nd 8. 


SCREWS. See Fasteners 


SEALING COMPOUNDS. See Cements 
Insulating & Sealing; Waxes & Com 
pounds 


SEALS and TERMINALS. HERMETIC 


American Lava Corp Chattanooga 5 
Ten: 

Constantin & Cr L. L., Route 46, Lodi 
N. J 

Electrical Industries, 44 Summer Ave 
Newark 4. > 

Fusite Corp #028 Fernview Ave (Mn 
cinnat! 13. 

General Ceramica Cory Keashey, N. J 
Electr Co Apparatus Snles 
Dis Schenectady 5, N. Y. (Glass Bush 
ings) 

Hermaseal Co, In 1010 Main, Elkhart 
Ind 

Newark 7 N J 


Internationa! tance Co, 401 N. Broad 
Philadelphia 8, Pa 


SEALS, MECHANICAL, (Rotary Shaft) 
Crane Packing Co., 6424 Oakton, Mortor 


Grove, I 
Garlock Packing Co Palmyra N Y 


SEALS, OIL and GREASE 


Chicag Rawhide Mfg. Co., 1301 Elston 
Ave. Chicago 22, 10 

Gite Bros Mfg. ¢ 1840 8. Kilbourne 
Ave., Chicago 


Syntron Co. Homer City, Pa 
U. 8. Gasket Co., Camden 1, N. J 


SELENIUM RECTIFIERS. See Rectifiers 


Semiconductor 


SEMICONDUCTOR PRODUCTS Ree 
ct Semiconductor Transistors 
stal Diodes 


SERVOMECHANISMS (Controls, Syn 
chros, ete.) Alm see Motors 

Bristol Ce Waterbury 20, Cona 

Clifton Precision Products Go., Ine., Olit 
ton Heights, Pa 

Diehl Manufacturing Co., Electrical Div 

f The Singer Manufacturing Co., Somer 
ville, N. J 

Deelcam Div of Minneapolis-Honeywel! 
Soldiers Field Rd., Boston 35, Maes 

Ford Instrament Co 31-10 Thompsor 
Ave long Island City, N. 

G-M Laboratories Inc., 4338 N. Knos 
Ave., Chicago 41, Tl 

Oster Manufacturing Co., John, Racine 
Wis 


Servospeed Ce Div. of Blectro- Devices 
I 1 Godwin Ave., Paterson 1, N. J 
Transico Corp Germantown Pike @& 


Quarryball Fairview Villege, Ps 


SHAFTS. FLEXIBLE 
U. 8 Gasket Co., Camden 1, NS. 2 


SHEAVES. See Drives, Belt 


SHEET METAL FABRICATORS 
Alden Products Co.. 14 N. Maia, Brock 


ton 64 Ma 


Com H. 601 Ottawa Ave., NW 


= 


Hoffman Engineering Corp., Dept. 


Anoka, M Termi and Pull Boxes 
k & RB Manu iring Co. 8129 
Forrer, ¢ ati 9. Ohio 

Par-Met Producta Corp 82-44 40th 
Long Island City 3, N. ¥ 


SHEETS. ELECTRICAL. See Steel, Elee 


SHIELDING ROOMS 


Bhie g Ir Dept M-1, Bos 217 
Riverside, N. J 


SIGNAL DEVICES 


Crouse-H a Ce Syracuse 1 N Y 

Pyle National Co 1388 Koetmer Ave 
I 

Whee k Signals Ir 73 Branchper 


Leng Branch, N. J 


SIGNAL LIGHT ASSEMBLIES Bae 
Lights, Pilot and Indicator 


SILICON DIODES. See Transhtors eno 
Crystal Diodes 


SILICONES 


Auburr Manufacturing Ce, 806 Steck 
Middletown, Cons 
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¢ 
Adame Mase 
Chase Brass & Copper C Waterbury 2¢ 
NEW NEMA INTEGRAL HP MOTORS 
' t to YC Speci ' All at Open Motor Price 
f Rat to 7 Aut Ad t e Speed Drive 
haat ‘ Ave Pittef 1 Maes 
332 


ANOTHER FAMOUS NAME 


Quality Jools 


THE PORTER-CABLE 
MACHINE COMPANY 


Because 


Porter-Cable protects its reputation for 
quality electric hand tools through the 
use finest components every detail. 


Buys 


Send for Catalog how 
order molded assembled types. 


PHOENIX ELECTRIC MANUFACTURING CO. 


4211 West Lake Street Chicago 


keep costs down... 


keep appearance 
GRIES 


die cast 
WING NUTS 


the low-priced quality wing 
nuts moss produced by GRC 
at lower costs 


with smarter 
appearing, exclusive finger-grip 
recessed wings. Die cast of non 
ferrous corrosion-resistant zinc alloy 
GRC Wing Nuts are made in widest 
range of types, and sizes, including 
High, Low, or Narrow Wings, and 
Serrated Bases for locking action 
Most types and sizes in stock for 
immediate delivery. Write today 
tor Samples, Prices and Bulletins 


GRIES REPRODUCER CORP. 


World's Loremost Producer of Small Die Castings 


149 Beechwood Ave., New Rochelle, N.Y. + New Rochelle 3-8600 


All GRC FASTENERS die cast, low- 
priced + THUMB NUTS + CAP NUTS 
+ WING SCREWS + THUMB SCREW - 


TUBULAR RIVETS | 


INOLIKY SERVICE CARDS, PRECEDING BACK COVER 


first again with new OUT-AHEAD design! 


when space, ratings, cost and precision 
neering are determining factors specify 


TYPE SERIES 


preset, snap action, non-adjustable 


THERMOSTATS 


for operating temperatures 350°F 


TYPE 


Best suited for con- 
trolling temperatures 

in air streams. Can 

({— | A be furnished with en- 


bimetal disc 


TYPE 


Designed for surface 
mounting Furnished 
with exposed bimetal 


disc only 


HIGH CAPACITY RATINGS* 


RESISTIVE HEATER LOAD 
6,000 Watts, 240 Volts A.C. 
3,000 Watts, 120 Volts A.C 


INDUCTIVE FAN OR BLOWER MOTOR 
h.p. 120 and 240 Volts A.C 


PILOT DUTY 
125 Volt Amperes 120/240 Volts A.C 


MILLIVOLT DUTY 
750 Millivolts 


*Ratings listed by Underwriters Laboratories. 


Type Series Thermostats are for single pole, single throw 
operation and can supplied with normally open closed 
contacts. Series Thermostats are available with inclined blade, 


horizontal blade, or screw terminals. 
Minimum production order quantity 


SPECIFY WITH CONFIDENCE 


THERM-O-DISC, incorporated 


MANSFIELD, OHIO 


(4 


for and off periods with 
with without 
motor for elevator control, limit 
Operation 


AVAILABLE NOW ANY QUANTITY! 


Write today for bulletin containing data 
circuits and prices 


for name of local distributor &y 


152 WALTON ST. 


NEW 


G-E CATALOG 
QUICK REFERENCE 


MEASURING 
EQUIPMENT 


this comple te 


gives condensed buying 


production 
electric il 


vectrometer 


nectady 5 


General Electric Company, 


for Automatic 
TIMING 

MIXING 
COMPOUNDING 
PROCESSING AND 
SIMILAR 
OPERATIONS 


Zenith Timers are precision designed and 
built time any automatic operation, 


commercial and industrial applications 


many cir 
witch and like 


concise 40 page 


nformation on more 
General Electric’s instruments for labora 


ig device t the 


des 


criptions 


1 prices for each product 


your selection quickly and easily 


85-54, 
York. 


Section 


GENERAL ELECTRIC 


Continental-Diamond Fibre Div. @ The 
Budd Co., Ine., Newark 18, Del 

Dow Corning Corp Midland, Mich. 

Vor Co, 4614 Spring Grove Ave 
Cineinnat! 32, Ohio 

General Electric Co., 


Chemical 


Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 666 W 
Wa gion Bivd., Chicago 6, Ill 


stional Vulcanized Fibre Co., Wilming 
ton 99. Del 


atvar Cory 207 HKandelph Ave., Wood 
N. 

Stover Products, Inc.. 86 Mein, Bes: 
or } J 

Taylor Fibre Co., Norristown, Pa 

Union Carbide & Carbon Corp.. Silicones 
Div 0 EB. 42nd, New York 17, N.Y 


SILVER and SILVER ALLOYS. Bee sinc 
ontects & Contact Points. For Solder 
see Brazing A'loys, Silver 

Raker & Co, Inc, 118 Astor, Newark 6 
N. J 


Brainin Co.. C. 8 318 Washington, Mi 
Vernon, N. Y 

Fanstee! Metallurgical Corp., North Chi 
ago, 

General Pilate Div Metale and Contro 
Cor Forest, Attlebor Ma 

Graphite Metallizing Corp Nepper 
an Ave Yonkers 3, N. ¥ 

Har & Harman. 82 Fulton, New Yort 
a8 NOY 

Mallory & Co Ine Indianapol!s 
6, Ind 

Ney ( I. M S71 Fim, Hartford 1 
Cor 


Be| Precious Metals, Inc., Belleville 


SLEEVE BEARINGS. See Bearings and 
nee 


SATURATED 


Braided Fabric 


SLEEVING Bee Tubing & 


SLEEVING and TAPE, 


Insulation Manufacturers Corp 
Vashingtor Chicago 6, Tl 
New York 16 


ASBESTOS 
45 


Mar tox 60 


Kaybestos-Manhattar Ine Plastic Prod 


Manheim, Pa 


SLIDE ASSEMBLIES 


Radio Frequency Laboratories, Inc., Boor 
t N 


CALCULATING 
Hoboken, N. J 


SLIDE RULES, 


Keuffel & Easer Co 


SLIP RINGS. See Kings, Collector 


SLOT INSULATION. See Fabric, Insulat 
Mica: Paper, Insulating; Tubing @ 
coving raided Fabric 
SLOTTERS. MICA. See Commutater Saws 
and Slotters 


SOCKET SCREW KEYS and 
WRENCHES 


Allen M fa ring Co 3 Sheldor 
Hartfe », Cor 

Bristol Ce Waterbury 20, Cont 
sndard [’ressed Steel Co., Jenkintown 


SOCKETS and ADAPTERS, RADIO. See 
Piuge & HKeceptacies 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hlart & Hegeman Electric Co 103 
Hawthorne, Hartford 6, Conn 

Automa Flectric Sal Corp., 1033 W 
Van Buren, Chicago i 


Dialight Corp 44 Stewart Ave Brook 
Y 


n 37 
yn 3 


Drake Manufacturing 1711 Hub 


bar Chicago 22, Ill 

General Electric Co., Construction Mate 
rials Dis Bridgeport 2, Cor 

Mandex Manufacturing Co., Inc., 2610 W 
6th, Chicago &, I 

Pass & Se ir, I Solvay Station, Syra 
euseo N.Y 

Gasket Ce Camden 1, N. J 


SOCKETS, FLUORESCENT. Bee Fluores 
ent Lamp Aursiliaries 


SOCKETS, VACUUM TUBE 

Amphenol Electronics Corp., 1830 8. 54 
Ave Chicago 50, Ill 

Mandex Manufacturing Co., Inc., 
6th. Chicago Tl 

Mycalex Corp., of America 


2610 W 
Clifton Blvd 


! S. Gasket Co 


Camden 1, N. J 


SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquids, Salts, ete.) 


Chase Brass & Copper Co., Waterbury 20 
Conn 

Kesex Wire 
Fort Wayne 6, Ind 

Electric Co.. Chemical Div., 1 
Plastics Ave Pittefield, Mass 

Handy & Harman, 82 Fulton, New York 
N 


Magnet Wire Div 


tiemera 


ter Solder Co., 4200 Wrightwood Ave. 
ago 39, Ill 
National Lead Co, 111 Broadway, New 


York 6 N. Y 


SOLDERING EQUIPMENT 


feal Industries, Inc., 
Sycamore, Ill 
Luma Electric 


1008 Park Arve. 
Equipment Co., P.O. Box 


132-EM. Toledo, Ohic 

Vulean Electric Co., Danvers 2, Mass. 

Waseco Electr Products Co., 126 W 
Cass, Joliet, 1 

Zephyr Mar turing Co., Ine 201 N 
Hindry Ave., Inglewood, Calif 


SOLDERLESS CONNECTORS. See Cor 
nectors, Wire & Cable 


SOLDER PRE-FORMS. Also see Brazing 
Alloys, Silver. 

Handy & Harman, 82 Fulton 
ON. Y 

Kester Solder Co 
Chicago 39, Il 


New York 


4209 Wrightwood Ave 


SOLDER, SELF-FLUXING 
For Silver Solders, See Brazing Alloys 
Kester Solder Co., 4209 Wrightwood Ave 
Chicago 89, Ill 
National Lead Co lll 
York 6, N. ¥ 


sroadway, New 


SOLENOID’ 


Allen-Bradley Co., 
wuukee 4, Wis 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Il 

Automatic Switch Co., 393 Lakeside Ave 
Orange, N. J 

Cannot Flectri Co., Dept 500 $209 
Humboldt, Los Angeles 31, Calif 

Comar Electric Co., 3349 W Addison 
Chicago, 18, Il 

Controls Cory of America, Soreng Div 
9551 Soreng Ave., Schiller Park, Ill 


1316 8. Second, Mil 


Detroit Coll ¢ 2435 Hilton Rd., De 
troit 20, Micet 

Five Star Place, Planterille 
Conr 

General Electri Co Apparatus Sales 
Schenectady N 4 

Guardian Elects Co., 1627-H W. Wa 


Chicago 12, Ill 


Leach Kelay Div Leach Corp., 5915 Ava 


lon sivd Los Angeles 3 

Leetronics, Ine Dept. EM-6, 30 Mat 
trooklyn 1, N. ¥ 

Leland. I G. H., 123 Webster, Daytor 
2, Ohio 

National Acme Co., 176 E. 131st, Cleve 
land 8, Ohio 

Phillips Control) Corp., Sub. of Thor 


Corp., 50 W. Washington, Joliet, Il 
R-B-M Div., Eesex Wire Corp., Logans 
port, Ind 
Relay Sales. Inc., P.O. Box 186B, West 
Chicago, Il 
Trombetta Solenoid Cort 329 N. Mil 
waukee, Milwaukee 2, Wis 
Westinghouse Electric Corp Gateway 
Center, Bidg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


SPEED INDICATORS 


See Tachometers 


SPEED REDUCERS and DRIVES 
For Motorized Units, see Motors 


Allis-Chalmers, Milwaukee 1, Wis 

Bowmar Instrument Corp 2415 Penn 
tylvania Ave Ft. Wayne, Ind 

Century Electric Co., 1806 Pine, St. Louls 
3. Mo 

Cone-Drive Gears Div., Michigan Too! 
Co.. KB. MeNichols R4., Detroit 12 
Mich 

Eaton Mfg. Co 
osha, Wie 

General Electric Co., Apparatus 
Div Schenectady 5, N, Y 

Ohio Gear Co., 1358 East 
10, Ohio 

Neeves Pulley Co., 


Dynamatic Div., Ken 
Salce 
179th, Cleveland 


Columbus, Ind 


SPOOLS, WIRE 


Hubbard Spool Co., Garrett, Ind 


SPRAY PAINTING MASKS and EQUIP 
MENT 


Conforming Matrix Corp., 316 Toledo Fae 
tories Bidg., Toledo 2, Ohio 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake 
Chicago 24. I 3 
American Spring and Wire Specialty Co,, 
816 N. Spau g Ave., Chica mi 
American Steel & Wire Div L.8. 
Corp., Rockefeller Bidg., Cleveland 18 

Obie 

Associated Spring Corp., Bristol, Conn 

Barnes Co Wallace, Div Associated 
Spring Corp Bristol, Conn 

Barnes Gibeon-Raymond, Dir Arsoctated 
Spring Corp 40300 Piymouth Rd 
Plymouth, Mich 

Dudek & Kock Spring Mfg. Co, 4016 W 
Grand Ave., Chicago 12, Il 

Dunbar Bros., Co., Div., Associated Spring 
Corp.. Bristol, Conn 

Garrett Co., Inc., George K., Philadelphis 
34, Pa 

Gibson Co.. Willlam D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi 
eago 14, Il 

Gibson Electric Co 
Pittsburgh 21, Pa 

Instrument Specialties Co Inc., 244 
Bergen Bivd Little Falls N 
Hery sm Copper) 

Lewis Spring & Mfg. Co, 2646 W 
Ave Chicago 47, Til 


8349 Frankstown Ave 


North 


Associated Spring Corp., 1712 
eral Flectrie Co apparatus Sales Raymond Mfg Co. Div. Associated Sprina 
Div Schenectady 5, N Corp Corry Pa 
JULY 1956 ELECTRICAL MANUFACTURI 


Wis 
ELECTRIC 
catak Clifton, N 


Standard Units: Kange 
from milliampere 
mal convection cooled 
Special units built 
any specification 


Advantages: Economical, quiet, com- 
pact, highly efficient. Removable 
panels for easy inspection and 
service. Circuit breaker and thermo 
static switch protection fan cooled models. 


Accessories: Available with voltmeters, am- 
meters, manual and automatic variable voltage 
controls, tap switches, pilot lights, remote 
starting, audible and visible alarms, 


Send for informative 
Technical Bulletin 


ESTABLISHED 1915 
11A SOUTH JEFFERSON STREET +» CHICAGO 6, ILLINOIS 


Why HARTFORD Glass Balls 


The Hartford Pyrex Glass Balls you see in the capacitor assembly 


gong diagram hove important multiple functions that could provide the 
answers similar problems with your product. Hartford Pyrex Balls are 
specified for the following reasons 


and they're 


for SPEED 


COMPLETE NEW LINE T&B METHOD COM- 
PRESSION CONNECTORS—Color-Keyed for use WITH 
THE NEW LIGHTWEIGHT COMPRESSION TOOL 


The full range wire sizes from No. AWG 
to 250 MCM is covered by the new Color-Keyed 
Connectors—in all styles, for installation 
copper conductors. 

The new Color-Keyed Compression 
Tool easy use. makes permanent, high 
conductive joints every time. 

Method, Color-Keyed, can save you time 
and money—ask your T&B Distributor for 


@ Dielectric constant of 4.9 at 60 
cycles 

@ Ability to withstand shock 

@ Surface smoothness of balls 
within 8O,, In. RMS. impor 
tant to both mechanical and 
electrical operation 


t Hartford Engineers 


fy product requires precision ba retamers 4 bearings made to y 
and specify Hartford quality 


@ Dimensional uniformity of 
balls within 0005” important 
fo critical air space in function 
of receiver 


@ Coefficient of thermal expan- 


sion of 0.00000184 In. /in / F 


PRECISION BALLS BEARINGS 


Hartford Steel Ball Inc., Jefferson Ave., West Hartford Conn 


ECLEDING BACK COVER 


ut specifica- 


demonstration. 


Sold only under The T&B PLAN Wholesaler Distribution. 


THE THOMAS BETTS CO. 


Butler Street. New Jersey 
THOMAS BETTS LTD. 
Montreal, P.Q., Canada 


FINE ELECTRICAL FITTINGS SINCE 1898 


$45 


REQUIREMENT 


4 


punching 
UNITS 


ELIMINATE these operations 


Pressure Pads 
Stripper 
Special aligning 
Long set time 
Down time 
fact, most your die set ups are ready 
for action LESS THAN MINUTE 
Well, 


operations that are 


How is this possible note those 


Punches, stripping guides, 


vuide buttons are all component parts of 
the UNITS not attached the press 
WALES UNITS 


shut height only one adjustment 


ram. have a standard 


of the ram is needed 


WALES UNITS may used over and 
over again infinite variety 


NIBBLING jobs, 


Send for 


BULLETIN NO. 


with actual work 
and full of interesting data and 


that you can 


idopt for your shop 


STAINLESS STEEL 
celal Forms & Grades 


Bee Steel, Commer 


STAMPINGS, METAL 
Accurate Spring Mfg. Co., 3817 W. Lake 


Alde Vr ts Ce 117 fain, trock 


1 Manufacturing Co., Man 
Wis 
rican Bor and W y 
4 ( I 
Aut Manufacturing Co, Stack 
wn, Cont 
Bar Wallace Div Associated 
Spring Corp., Bristol, Conn 
Harnes-Gibeon-Raymond Div Associatec 
Boring Corp., 40300 Plymouth Rid 


*lymouthn, Mich 
Chase Brass & Copper Co., 
Conn 


Waterbury 26 


logers Manufacturing Co., Minn 
lis TH Minn 
ek & Bock Spring Mfg. Co., 
Grand Ave,, Chicago 12, I 
Dunbar Bros. Co., Div. Associated Spring 
Corp Bristol, Conn 
Erie Kesistor Corp., 


ole Ww 


Electronics Div 


Erle, Pa 
Garrett Inc George K., Philadel 
phia 34. Pa 
( mn Co., William D Div. Associated 
ing Corp., 1800 Clybourn Ave., Chi 
eago 4, Tl 


Mfg Co., Kenilworth 1, NJ 

Jollet Wrought Washer Co., Joliet, Ill 

Kirk and Blum Manufacturing €o., 3122 
Forrer, Cincinnati 9, Ohio 

Lewis Spring & Mfg. Co., 
Ave Chicago 47, Til 

Malco Tool and Manufacturing Co., 402) 
W. Lake, Chicago 24. Il 

Mandex Manufacturing Co., Inc 
6th, Chicago 8, I 

Mohawk Mfg. Co., 
Threaded 


2646 W. North 


2610 W 


Middletown, Conn 


Ohio Dis Assoclated Spring Corp., 1712 
Kast First, Dayton, Ohto 

Raymond Mfg Co. Div. Associated Spring 
Corp Corry Pa 

Revere Copper & Brass, Inc., 230 Park 
Ave New York 17, N r 

Shakeproof Dis of Ulinols Tool Works 
St. Charles Rd Figin, Il 

Sylvania Electric Inc., 1740 
Broadway, New 

United-Carr Fastener Cer Cambridge 
12, Mase 


Wenro Ce 1184 Weet 
Chicago Ti 

Winzler Manufacturing and Tool Co, 1712 
W. Arcade Place, Chicago 12, MM 


Hubbard 


STAMPINGS, NON-METALLIC 


Auburt Manufacturing Co., 306 Stack, 
Middletown, Conr 


Continental-Diamond Fibre Div. of The 
1 Ine Newark 13, De 

Mandex Manufacturir Co Inc., 2610 W 
at ‘ ago *, I 

ard Co 0 Lake, Melrose Park 


Stal Hrothers Fibre Werks, Inc., Dep 
Belding, Mich 


STARTERS, FLUORESCENT. Bee Fiuo 
rescent Lamp Aurillaries 


STARTERS 
Motor Tush 


MOTOR See Cenarollers 


Button Stations 
STATOR ASSEMBLIES 


Laminations Boz 13 300 


Stamford Contr 


STATOR INSULATING MACHINES 


Hautau Engineering Co, 721 Wands Ave 
Detroit 20, Mich 
STEATITE. See Ceramica 
STEEL—Commercial Forms and Grades 
A y (A) 
Bare (Bh) 
Carbon 
Coated 
and Stripes 8) 
meting 
ens (N) 
Cold Rolled Only (Oo 
Tubing (T) 


eo also Steel, Electrical) 


A gheny Lu Steel Corr Henry W 
ver B Pittaburgh 223, Pa. (NS) 
rican Bteel & Wire Div t 

Steel Cory Rockefeller Bidg Cleve 
1 13, Ohio 
Co Wallace I 
ne Cor Iriste 
pring 
Chase Hrase & per 
Conn. (N 


Henry W 
Dr 4 W am 150 Rivers 
Ave N ewart J jiniess Btee 


Ave New York N Y T 

Kyer & ago * 
ABRCDENST 

Sharon Steel Cor Sharon, Pa (ABCD 


Superior Stee! Corp., Carnegie. Pa. (AD 


town, Pa. (ACNT) 
Div., U. 8. Steel 


filliam Penn Pi 


W ashingtor Slee 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips 

Allegher Ludium Steel Corp... Henry W 

Bide Pittsburgh 22, Pa 


rp.. Newport, Ky 
Stee! Sharon, Pa 
Stee! Cory 25 William Penn P1.. 


STRAIN RELIEFS. See Grips & Clamps 
Strain Relief 


STRIPPERS, WIRE 


Artos Engineering Co., 2737 8. 28th, Mil 
waukee 7, Wis 
Eraser Co., I 


685 Clintor 


Rush Wire Stripper Div 
Syracuse 4, N. Y¥ 
justries, Inc., 445 Bim, Syca 


juetries Inc., 1008 Park Ave 


neo Mfg 1136 West Hubbard, Chi 
cago 22, I 

Wire Stripper Co 1729 Eastham Ave 
East Cleveland 12, Ohio 


STRIPS, BLOCKS and BOARDS 
TERMINAL 

Aircraft-Marine Preducte Inc., 2100 Pax 
tor Harrisburg. Pa 

Alden Pro 117 N. Main, Brock 
ton, Mass 


Lava Corp., Chattanooga 5 


an Electrical Producte Corp 225 

22. Hillside, N. J 

Burndy ring Co., Ine., Norwalk 
Conr 

Cambridge Thermionte Corp 
Ave, Cambridge 38, Mass 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Cory 00 Kingsland Rd., Cliften, N. J 

Jones Div Howard B., Cinch Mfg. Corp 
Chicago 24, Til 


458 Concord 


M ex Manufacturing Ce I 2610 W 
Chicago 8, 1 
Marathon Electric Mfg Corp Cherry & 
Randolph, Wausau, Wis 
Mycalex Cory f America, Clifton Blvd 
‘ f 


®tromberg Carleon A Div oa General 


Dynamies Corp 111 Carlson Ra 
Rochester 3. N. ¥ 

Thomas & Betts Co Ir 28 Butler 
Flizabeth 3, N. J 

Gasket Co, Camden 1, N. J 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Leveh ‘A 
Limit Snap-Action) (Ba 
Magnetie m) 
Mercury (D) 
l’re re (B) 
Thermal 
Time (G) 
Transfer 
Vacuum (3) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack Key and Lever (N 
Panel 
Snap (Togeie, Slide, 

Rotary) 
Remote Control (Rm) 
Pnrough Card (Snap) (T) 
Coarial m 
Motor Speed Control (v) 
Limit (Rowery Cam & 

Gear) (Ww) 
Coin (x) 

Bee Circult Breakers; Push Buttoe 
Stations: <ontrollers, Motor; Belays 
Timers 


Acro Manufacturing Co., Columbus 16 


Adams & Westlake Co., Elkhart, Ind 
AEMCO. It 60 Btate, Mankato, Mina 
GR 


Allen-Bradley Co., 1316 8 Second, Mil 
waukee 4. Wis. (ACKFIPR) 

Allied Control Co, Ine., 2 Bast Kad Ave. 
New York 21, N. ¥. (CDGHR) 

Allis-Chalmers, Milwaukee |, Wis. (BA) 

Arrow Hart & Hegeman Electric Co, 108 
Hawthorne Hartford 6, Conn. 
ACDHKMPRT 


Automatic Switch ¢ 393 Lakeside Ave 
Orange, N. J. (CHR) 

Br 1 Co, Waterbury 20, Conn. (ADEF 
GIPRS 


Ca Ma e (% 36 Balmforth Ave 


62G 
Ave Milwaukee 1. Wis NS 
ical Preducte ‘ rr 1656 
Rd Highland Park, 
( e F Mfg. Co, 234 W. 44th, New 


$101 Pratt Bivd.. 
“leve 


w 


Addison 


Comtr Ir te Co 
Harrisor N J B 
Controls Corte of America 
Soreng Ave Schiller 
\RELPS 


Ine Busses 


MANUFAC 


arrow "te Stool U. 8. Steel Danbury NI 
336 JULY 1956 ELECTRICAL RING 


LABORATORY 
AND 
PRODUCTION 
IMPEDANCE 
TESTING 


* Tests Resistors, Condensers, inductors 


Percentage Deviation From Standard 
Read Large Meter 


Rapid Response Buttons Push 
High Accuracy And Stability 


Self Calibrating Requires 
Recalibration When Changing Ranges 


SPECIFICATIONS 
Bridge Supply Volts 2 volts 
Component Voltage At Balance 1 volt 
Frequency Either 1,000 10,000 
Full Scale Ranges... * 5%, '10%, *20% 
Component Test Ranges: 

Resistance ---5 ohms - 5 megohms 

Capacitance - - - 50 mmf - 20 mfd 

Inductance - - - 100 microhenry - 80 henries 
Power Supply --- 105-125 volts, 60 C.P.S. 


Representatives Principal Cities 


DUSTRIAL TEST EQUIPMENT 


PUBLIC ADDRESS, 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


ELECTRICAL 
INSULATING PAPER 


Dielectric strength 300 volts per mil 


Tensile strength 
Density: 1.30-1.35 


13-16,000 


Thicknesses from .004 


100% rag stock paper 


sizing fillers used 


“Glazed roll” finish 


others available 


Can combined with other materials 
Available rolls, sheets coils 


REPRESENTATIVES 


Atlanto—Brownell Distributors, Inc 
Boston—The Huse-Liberty Mica 
Chicago—Federal Insulation 
Cleveland—Mr. (. J. Voneman 
Supply Corp 
Electric 
Denver—Electric Motor Supply 
East Rutherford, J.—Insulating 
Fabricators, Inc 
Fort Worth—Electrical Supply Corp 
Hamilton, Ontario—Buntin, Gillies & 
(o., Ltd 
Houston—Houston Industrial Supply 
Kansas City, Mo.—Ace Electric Co 
Los Angeles—Tri-State Supply Corp 
Electric 


Write 


St. 


Fall River, Mass. 


New York—Brownell Distributors, inc 

Motors Parts Corp 

Oklahoma Cole Co. 

Philadelphio—Electrical Maintenance 
Equipment 

Graham 

San Supply Corp 

Seattle—Tri-State Supply Corp. 

St. Painter 

Stamford, Jones 

Toronto—Electric Insulation & Fibre 


Watertown, Mass —Insulating Fabricators 
of New England, Inc 


Woodbridge, N. J. —Chatker Insulation Co 


for literature and free sample. 


contacts engage both sides flat 
Socket contacts phosphor bronze, 
cadmium plated. Plug contacts hard 
Jones Catalog No. Electrical Con- 
necting Devices, Plugs Sockets, 


APPL. 
ELECTRICAL 
MOST SENSITIVE 

PATENTED CONDUCTION 

TYPE THERMOSTATS 


Also BIMETAL 
TYPES 


electrical 
manufacturers 
for many 


GUARANTEED 
MONTHS 


THE FAMOUS 


BENDER 
CUTTER 


Produces Without Special 
Tooling Saves Die Costs 
Saves Expensive Presses 


The illustration the left shows few 
pieces produced our famous Multi- 
form Bender-Cutter. 
machine useful all lines trade. 
Radio and Electrical 
Equipment Mfrs. Complete with tool- 
ing for Bending Material 


HAND OPERATED 


dir Operated 
Models This 


And Larger sizes 


FIVE-IN-ONE-TOOL 
FLAT AND 
CUTS AND 


Models Available 
ROUND STOCK 
PUNCHES FLAT STOCK 


906 NORTH PITCHER ST 
KALAMAZOO 


ANY SHAPE 


RICHARDS CO. 


Cramer Ire KR. W., 
brook, Conn 0) 
Cromee-Hinds Co 
DPSY 
Curties-Wright 
lpurakoo In 
Kagie Mignal 
lil, 
Wilson, ine 


Box 8, Canter 
Byrecuse 1, N. 

orp, Carletadt, N. J. (FP) 

Kiknart, Ind. (D) 

Corp 202 26th, Moline i 


Thomas A.. Instrument Div 
Dept Weet Urange, N. J. (FG) 
Kiectro Soap Switen and Mfg. Ovo., 438° 

W. Lake, Chicago 24, IL (B) 
Ble tro Weymouth #8, Mas 
Faso Ind Rechester 2, N.Y 


Federal Te 


Switeh Corp 


ries, Inc., 
ephone and Radio Co., Div. of 
a Telephone and Telegraps 
Kingsland Rd, Clifton, N. J 


nas Electric Co, 1024 McKee, Batavia 
I (ABCEFLO) 


Controls 


Hollywood 
(FG) 
Apparatus Sales Div 


Orange, N. 
al Electric Co 


Schenectady \ (ABCDEFGHIE 
INOPRSTUYV 

ral Electr ( Arcessory Equip 

Br Conr (m) 

Gener ! at Corp 0 Albany Ave 

‘ ‘6 I (ran? 

n, Cor ‘ 
Electr Co 9 Plum, Treo 

t ge Sw nhoard and Supply Co 72 
W Monroe, ago Ill, (8) (Cross 
bar 

t ain Co Knorville 1, Tenn 

Leach Relay Div, Leach Corp, 5915 Ava 
lon Blvd, Loe Angeles 3, Calif 

Leland. I a.n 122 Webster, Dayton 
2. Obte 

MeGit Manufacturing Co, Ine 909 N 
Lafayette Vaiparaiso. Ind KPR) 

Mallory & Ir = Indianapolis 
‘ Ind GNPS 

Mer 1 Corr 70 mt Ave Chi 
ago 4 ! 

ii j ‘ Preeport, 1 

National Acme Co 176 E. 13iet, Cleve 
and & © ii 

Nor Blectr 87 S. Market, Galion 
Yhio 

Ohmit Mr ‘ Howard, Stokle 
Til 

ass & Station, Syra 

Pyle Nat al 1344 N. Kostner Ave 
Chicago “1, I Pr 

RBM D Kasex Wire Corp lLogane 
ort. 

Relay Sales PO. Bor 186B, West 
I 

Kr MoH Hartford 6, Conn. 

Rot © Thermostat Div Robertshaw 
Fulte Controle Youngwood, Ps 

rM 

Spencer Thermostat Div Metals & Con 
role Cort Attlebor Mass 

Square D Co. 4041 Richards, Milwao 
kee 12. Wi ARCEFLOPR) 

Stackpole Carbon Ca., St. Marys, Pa. (P 

Stromberg Carleon A of General 
Dynamics ¢ Car Ra 
ter 3.N. Y 

Mwitcheraf Ir 328 Halsted, Chi 

22. N 

Ther Electri & Machine Works, 
fferson, Chicago 6, Tl. (8) 

Tora Products, Ine Bedford 
Obie 

Clanet Co., George, 413 Market, Newark 

N. J FO) 

t ax Swit Di f the W. L. Maxsor 
Cor, I Rd, Wa gford, Cont D 

Ward Lemard Electri to 400 South 
Mount Vernor Y¥. (CGHOR) 

\A inghouse Electric Corn Gateway 
Center, Bide. No. 401 Liherty Ave 
Pa ABCDEPOHLOPS 

Isla 
fenith Electr Co 152 W. Walton, Chi 
ago | 1 HR) 

SYNCHROS See Servomechanteme 


TACHOMETERS 


Kristol Co Waterbur 20. Cons 
General Electric ( Apparatus Sales Div 
henectady 
Ideal Industries ! 08 Park Ave 
Sycamore, I 
Marx Co Clarence J Box 4033, Dept 
EM, Cleveland Ohio 
Kellance Electr & Engineering Co., 1054 
anhoe Kd. Cle i Ohlo 
Ve r-t Haruf Conr 
‘ Da 


TAGS 


TERMINAL 


ar Ave W 
ige 
TANTALUM 
er Meta gical ¢ t N. Chicag 
M ry & I P. Indianapolis 6 


TAPE, 


ADHESIVE and COIL 


FASTENING 

4 ‘ I t la 
aster, Pa 

Brady WwW. H 727 W. Glendale Ave... 
Milwaukee 12, Wis 

Ir ation Manufacturers Corp 565 OW 
Washington Bivd., Chicago 6. Il 

Johne-Manville Corp Dutch Brand Div 
800 Woodlawn Ave., Chicago 19, Il 

Minnesota Mining & Mfg Co Electrica! 
Producta Div 100 Fauquier Ave., 
Paul 6, Minn 

Polyken ales Div wf The Kendall Co 

“Ww Adams Chicago 6, I 


Seamless Rubber Co, New Haven 3, Cons 


TAPE, FRICTION and SPLICE 

Insulation Manufacturers Corp, 565 W 
Washington Blvd Chicago 6, Ill 

Irvingtor Div Minnesota Mining & 
Manufacturing ¢ ) Argyle Terrace 
Irvington 1 N. J 

Johna-Manville Box 6 New York 16, 
¥ 

Johne-Manville Corp Dutch Brand Div 
7800 Woodlawn Ave., Chicago 19, I! 

Minnesota Mining & Mfg Co Ele 
trical Products Div 900 Fauquier 
Ave St. Pe 6. Ming 

Volyken Sales Div of The Kendall Co 
22 W. Adams, Chicago 6, Ill 

Seamless Rubber Co.. New Haven Conn 

Rubber Co Rockefeller Center 
New York 20, N.Y 

TAPE, INSULATING. See Fabrice. Ir 
sulating Sleeving & Tape, Asbestos 
Tape. Fr m & Splice, Tape & Sheet 
ing, Synthetic Resin 

TAPE, MAGNETIC RECORDING 
Nee Magnetic Kecorder Componente 

TAPE, MICA. See Mica 

TAPE and SHEETING, SYNTHETIC 
RESIN 

Continental-Diamond Fibre Div of The 
Budd C« Ir Newark 13, Dei 

Dixon Corp., Br 16, RB. 1. 

ju Pont de Nemours & Co. (Inc), E. I 


Plastics Dept Wilmington 98 Del 
General Electric Co, Chemical & Metal 

lurgical Div Pittsfield, Mass 
Insulation Manufacturers Corp 545 OW 

Washington Bivd, Chicago 6, Il 
Irvington Div Minnesota Mining & 


Manufacturing Co, @ 
Irvington 11. N. J 
Minne a M 


Argyle Terrace 


Produ 
aul 6, M 

Natvar Corp 207 
bridge, N. J 

New Jersey Wood Finishing Co 
Insulation Dept Woodbridge. 

Polyken Sales Div. of The Kerrdall 
122 W. Adame, Chicago 6, Il 

Kaybestoes- Manhattan Inc Plastic 
ts Div Manheim, Pa 

i I Ine A Sut f 
Dor ‘ Santa Barbara, 

Seamless Rubber Co., New Haven 3 

U. 8. Gasket Co, Camden 1. N J 


Randolph Ave Wood 


Electrical 
N. J 
Co 
Prod 
The 


Conn 


TAPES, MEASURING 


Keuffel & Esser Co, Hoboken NJ 

TELEPHONES 

Crouse-Hinds Co Syracuse | N Y 

Kellogg Switchboard and Supply 
Monroe. Chicago 3. Til 

National Pneumatic Co Inc Holtzer 
Cabot Div 25 Amory Boston 19 
Mare 

Stromberg ( arlaer 4 Div ot General 
Dynami ‘ arisor Kd 
Rochester 3. NY 

TEMPERATURE CONTROLS. See Con 
trola. Pressure & Temperature; Relays 
Switches Thermometers Thermostats 


TERMINAL BLOCKS. See Strips 


TERMINALS. See Luge and Terminals 
TESTING CHAMBERS. See Chambers 
Test 


TESTING INSTRUMENTS 


vents. Also Tools, Portable 


See Instru 


THERMAL SWITCHES. See Switches 


THERMISTORS 


Carboloy 
11181 B 
Thermisator 
justries. Ir 212 
tuchen, N. J 
Victory neering Corp 
Ka 


Dept # General Electri Co 
Mile Ave... Detroit 82, Mich 
Corp of America, Guiton In 

Durham Ave Me 


109 Springfield 


THERMOCOUPLES 

Assembly Pr ote Ir Che 

Baker 


sterland 14 


& Astor, Newark 5 


Waterbury Cont 

General Electric Co., Apparatus Bales Div 
Schenectady & N 

Rockbestos Producta Corp New Haven 4 
Cor 

Thermo Electrie Cx 109 Fifth, Saddle 
River Township Rochelle Park Post 
Office, N. J 

Westinghouse Electric Corp., Gateway Cer 


ter, Bidg. No. 3 


401 Liberty Ave. Pitts 


ERMOSTATS 
THERMOST 
“ x & 


Basis Miniature Breakers 


Special Features 


Current ratings from ma. amp. 


Calibration within 100 ma. 
The advantages E-T-A Circuit Breakers are mainly due 
closely controlled bi-metal strip which permits the heater coil 
wound it. For complete data and prices, write for 
5085 North Elston Ave. Chicago 30, 
The Product Design Engineer 
can always find complete 
encyclopedic source supply 
for component parts, materials 
DEPENDABILITY 
From Aft atur vany coil winding 
Magnet Wire helps assure 
i | downtume. Maximum 
tut avatlab pace. Greatest freedom trom 
broken wil i 1 frequent ten ion adjust 
xtra-test meat tra value 
TEST 
ESSEX, MAGNET WIRE 
- DIVISION ESSEX WIRE CORPORATION 
Fort Wayne 6, indiana 
MANUFACTURING PLANTS — Birmingham, Alabama, Anaheim 
Califorma, Fort Wayne, Indiana; Detroit, Michigan 
SALES OFFICES AND WAREHOUSES 
‘Atlanta, Ga Bir Wortt Texas; Hart wk, NJ *Poartia 
jha tord, Conn Houstor Ore ter, 
ton, Mass.; “Chicago Texas; Indianapolis Saint Louis, Missouri 
i; Che 4, OF ind.; Kansas City, Mo san Francisco, Calif 
Dallas, Tex Doy't Ange Calit Upper Darby | PI 4 
Detroit, Mict M Pe y 


is 
sk 
{ 


Only three parts 
shaft-mounted rotor 
internal or 
mounted stator — and 


indicator 


external 


WESTON 


Now, the electrical can 
readily into rotary equipment—motors, 
superchargers, variable 


because the compact, oil- 


speed drives, 
resistant rotor and stator require but minimum 
space, and are maintenance-free. 
this new simplicity has brought initial costs 


own! Indicators can any panel switch- 
board instrument size, calibrated any function 
use with recorders, well dup- 
Speed 500 rpm full scale, 
80,000 rpm full LOW TORQUE BUR- 
DEN (less than one inch HIGH 
DEGREE 

PENDABILITY 
PLE INSTALLATION, 


Free Catalog gives 
complete data. Send for 
your copy NOW! 


Veston Electrical Instrument Corp 414 
Frelinghuysen Ave Newark 5, N. J 
heelco Instruments Div Sarber-Coima: 
1408 Rock, HKockford, Bl 


THERMOMETERS 


Assembly Products, Inc 
Obie 


Chesterland 14 


Waterbury 20, Conn 

nas A., Instrument Div 

t Urange, N. J 

Instruments W 
trical wirument Corp 
sen Ave Newark 5, N 

Vietory Engineering Corp., 109 Springfield 


ton Ele 
614 Frelinghuy 


ti. Union, N. J 
Weston Electrical Instrument Corp.. 614 
Frelinghuysen Ave., Newark 5 


heeleo Instruments Div., Barber-Colman 
Co., 1408 Hock, Rockford, 


THERMOPLASTIC WIRE. See Wire « 


Cable, Insulated 


THERMOSTATIC BIMETALS 
Haker & Co. Ine 118 Astor, Newark 6 


Krainin Co ( 5., 
Vernon, N.Y 

bristol 153 Bristol Rd., Waterbury 
20, Conn 

Chace WwW. M., 
troit Mich 

General Pilate Div Metals and Controls 
Cory i7 Forest, Attleboro, Ma 


318 Washington, Mi 


1608 Beard De- 


THERMOSTATS 


Acro Manufacturing Co., 
Ohle 

barber: Colmar 
Hockferd, I 

Kristel Co.. Waterbury 30, Conn 

Curtiss-Wright Corp., Carlstadt, N. J 

Dales Co. Franklin, 180-184 E. Mil! 
Akron 8, Ohio 

Edison, Inc., Thomas A., Instrument Div 
Dept. 58, West Or N. J 

Venwal, Ins., 17 Pleasant, Ashland, Mase 

G-V Controls, Inc 8 Hollywood Plaza 
East Orange, N. J 

General Controls Co., 801 Allen Ave 
Glendale 1, Calif 

General Electric Co, Apparatus Sales Div 
Schenectady 5, N 

General Thermostat Corp., 10 Albany Ave 
N. H 

Mechanical Industries Production Co 
Ast Akron 6, Ohlo 

Mervoid Cory i201 Belmont Ave Chi 
eago 41, Dl 

Robertshaw Thermostat Div., Robertahaw 
Fulton Controla Co Youngwood Pa 

Spencer Thermostat Div., Metale & (on 

‘ Forest, Attlebor Ma 

Stevens Co Ir Mansfield 

6. N. ¥ 
Therm-O- Dis Inc 
field, Ohio 


Celumbus i6 


1 Co., Dept. G, 1403 Rock 


Crouse, Mans 


Torq Engineered Products, inc., Bedford 
Ohloe 

Ulanet Co George, 413 Market, Newark 
5, N. J 

Weating Plectri Cort Gateway 
Ce er Bidg ‘ 4 Liberty Ave 

Wheelco Instruments Div., Barber-Coilman 
Co, 1403 Rock, Koeckford, Ll 

Wiegand Ce Kiwin L. 7530 Thomas 
iva Pittsburgh & Pa 

Wik ator 1001 Newark Eliza 
bett N J 


TIMERS. MOTOR 


\llen- Bradley Co 
waukee 4. Wis 

AEMCO. Ine 60 Btate. Mankato, Minn 

bristol Co Waterbury 20. Conn 

Cramer Co., Inc., R. W., Box 8, Center 
brook Conn 

Controia Corp of America, Soreng Div 
9551 Soreng Ave., Schiller Park, Ii) 

Eagle Signal Corp., 202 20th, Moline 1 

General Electric Co., 
Schenectady 5, N 
Haydon Co., A. W., 234 N. Elm, Water 
bury 20. Conn 

i tow Mie Co I Por 
rington, Comr 

Industrial Timer Corp 131 Ogden, New 


1316 8. Becond, Mil 


Apparatus Sales Div 


ark 4, N. J 

Mercoid Corp 4201 Belmont Ave., Chi 
cago 41, Til 

Helay Sales ine P.O. Bor 1868, 
Chicago, Tl 


Square [ Co., 4041 N. Richards, Milwau 
kee 12, Wis 

Stromberg Carlson A Div of Genera 

Dynamics Corp 11 Carison Ra 
Rochester 3. N. 

Ward Leonard Electric Cc 600 Routh 
Mount Vernon, N. Y 

Westinghouse Electric Corp., Gateway Cer 
ter Bide. No 401 Liberty Ave 


r re Pa 
Zenith Electric Co., 152 W. Walton, Chi 
cago 10, Ill 


TIMERS, SPRING ACTUATED 
Elgin National Watch Co.. Ordnance Dir 


TIME SWITCHES. See Switches 


TOOLS, PORTABLE 

er an Dept. F. 1208 Rock 
Kockford, Hardr Testing) 

& I Joseph T. Chicago 


JULY 1956 ELECTRICAL MANUFA‘ 


yd N. Sisth. St 
er City, Pa 
Ter al T 
Steel 
States Steel Corp., 208 B. La Salle 


Chicago 4, Il 


TRACING CLOTH, FIL™ and PAPER 


Bruning ¢ I Charlies, 4700 Montrose 
Ave., Chicago 41, D1 

Clearprint | er ¢ 1482 67 Emer 
e ta f 

Kastman | ak Co tochester 4, N. ¥ 

Keuffel & (o., Hubosen, N. J 


TRANSFER SWITCHES See Switches 


TRANSFORMER HOUSINGS. See a 
nets, Sheet Metal 


TRANSFORMERS, ELECTRONIC 
Acme Electric Corp., Cuba, N. Y 


Caledonia Electronics & Transformer Corp 
Dept. EM-4, Caledonia, N. 
Chicago Standard Transformer Cort Ad 


dison & Elston Ave., Chicago 1* 1 

Comar Electric Co, 3649 W. Ad 
Chicago 18, Il! 
Dano Filectric Co., 
Conn 

Electran Mfg. Co, 1901 Clybourn Ave 
Chicago 14, Dl 

Federal Telephone and Radio Co. Div. of 
International Telephone and Telegraph 
Corp. 10 ingsland Rd., Clifton, N. J 
Freed Transformer (o.. Inc., 1730 Weir 
field, Brooklyn (Ridgewood) 27, N.Y 


93 Main Winsted 


General Transformer Co 18240 Harwood 
Ave Homewood, Il 

Hycor [Div of International sista 
Co 12970 Bradley Ave ar 
Calif 

Microtran Co 84-11 Rockaway Blvd 


Far Rockaway, N. Y 

Nothelfer Winding Laboratories, 111 Albe 
marie Ave., Trenton & N. J 

Radio Corp. of America, Tube Div Har 
rison, N. J 

Sela Electric Co 
50, Ill 

Teler, Inc., Telex Park, St. Paul 1. Minn 

United Transformer Co., 150 Varick, New 
York 13, N. Y 


4633 W. 16th, Chicago 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp Aus 


illaries 


TRANSFORMERS, INSTRUMENT 
CURRENT 


Acme Flectric Corp., Cubs, N. ¥ 

Allis-Chalmers, Milwaukee 1, Wis 

Standard Transformer Corp Ad 
& Filston Ave... Chicago 18, Ill 

Comar Fiectrie Co 3349 W. Addison 
Chicago 18, Il 

Dano Electric Co, 
Conn 

Electran Mfg. Co., 1901 Clybourn Ave 
Chicago 14, Tl 

Federal Telephone and Radio Ce. Div. of 
International Telephone and Telegraph 
Corp.. 100 Kingsland Clifton, N. J 

Freed Transformer Co., Inc., 1780 Weir 
field, Brooklyn (Ridgewood) 27, N. ¥ 

General Flectric Co,, apparatus Sales Div 
Schenectady 5, N. Y 

General Transformer Co., 18249 Harwood 
Ave.. Homewood. Il 

Sola Electric Co, 4633 W. 16th, Chicago 
50, Til 


83 Main, Winsted 


Westinghouse Electric Corp Gateway 
Center Bidg. No. 3, 401 Liberty Ave 
Pittsburg 30, Pa 


Weston Flectrical Instrument Corp., 614 
Frelinghuysen Ave.. Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 


Acme Electric Corp., Cuba, N. Y¥ 

Allis-Chaimers, Milwaukee 1, Wis 

Chicago Standard Transformer Corp., Ad 
dison & Elston Ave.. Chicago 18, Tl 


Comar Electric Co., 3849 W. Addison, 
Chicago 18, Ml 

Dano Electric Co, 98 Main. Winsted 
Conn 

Blectran Mf 1901 Clybour Ave 


Chicago 14, Il 

Freed Transformer Co., Inc., 1730 Weir 
field, Brooklyn (Ridgewood) 27, N. ¥. 

General Controls Co., 81 Allen Ave 
Glendale 1, Calif 

General Electric Co., Apparatus Sales Div 
Schenectady 5. W. Y 

General Transformer Cu., 18240 Harwood 
Ave.. Homewood, I! 

Hevt Duty Electric Co., 
Wisconsin 

Lindberg Engineering Co., 2450 W. Hub 
bard. Chicago 12, Tl 

Nothelfer Winding Laboratories, 111 Albe 
marie Ave, Trenton 8, N. J 

Radio Corp. of America, Tube Div. Har 
rison, N. J 

Sola Electric Co., 4633 W. 16th, Chicage 
50, Il 

Standard Transformer Co., Warren, Ohio 

Ther Electric & Machine Werks 1lA 
Jefferson, Chicage 6, Til 

United Transformer Co., 150 Varich. New 
York 13 N. 

Wagner Electric Corp 6454 Piymeuth 
Ave, St. Loule 14, Mo 

Westinghouse Electric Corp Gateway 

Center. Bide. No. 3, 401 Liberty Ave 

re Pa 


Milwaukee 1 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Cubs, 


Co., 3349 W. Addison 


6 
340 


EXTERNAL 
TOP PERFORMERS 
TOP QUALITY INTERNAL THREAD? 
Built for application wherever space limitations, 
long life, fast heat and high efficiency are factors 
design. 
Millions are now use standard equipment 
leading nationally advertised electrical 
Available copper, cold rolled steel and acid MOLDED THREADS! 
resisting steel alloy standard sheath diameters for 
casting-in immersion use. When writing, specify holders 
use, wattage and maximum temperature require- and caps 
ments. inquiry, NOW, will prove profitable 
af 
# Steps Popular = External Thread 
Dies and cap holding 
The dark bl background j = 
7 prevents metal glare. In- SS 
creases iency and = 
for complete 
selection Basic 
Requirements for your Coil 
ILLINOIS 
AND MANUFACTURING COMPANY 
Write for complete 
technical literature Chicago Dickens 2-0777 
Long Distance ONtario 2.1320 ~ 


VADER SERVICE CARDS, PRECEDING BACK CONET 


when you need 


olded 


You might compare original PHALO molded 


plug special art commission 


After 


all. it does 


take very special talent create originals 


business 


the electronic and electrical 


Phalo gets the first shot 


al sore of the best plugs 


Get the catalog 


PHALO 


Inewlated Wires 


A 
Cables 


PLASTICS CORPORATION 


Cord tet Assemblies 


Klectran Mfg. Co., 1901 
Ch “4. 

Freed ransformer Co Inc., 
field, Brooklyn 


Clybourn Ave 


1780 Weir 
(Kidgewoul) N Y 


Duty Electrie Co., Milwaukee 
Wie 

Lindberg Engineering Co., 2450 W. Hub 
bard, ¢ ago 12, 

Kadio Corp. of America, Tube Div., Har 
risor J 

Superior Electric Co., 808 Middie, Bristol 
Conr 


TRANSISTORS and CRYSTAL DIODES 


Federal Telephone and Hadlo Co.. Div. of 
International Telephone and ‘Telegraph 
Cory 0 Kingsland Ra, Ciifton, N. J 

Genera Electric Co Electronica Div 
Electronica Park, Syracuse 1, N 

International tectifier Corp., 1881 E 
(Girand Ave. El Segundo, Gellf 

International Resistance Co., 401 N. Broad 
Philadeiphia 8, Pa 

Radio Corp of America, Tube Dept 
Harrison N. J 

Raytheon Manufacturing Co Bemiconduc 
tor Div 55 Chapel, Newton 58, Mase 

Transitron Klectronic Corp., Melrose 76 
Mass 

Westinghouse Electric Corp, Gateway 


Center, Bldg. No 8, 401 Liberty Ave 


Pittsburgh 22, Pa 


TUBE PARTS (Electronic). Bee Elec- 
tronic Tube Components 

TUBES, CATHODE RAY 

Ibu Mont Laboratories, Inc., Allen B., 760 
Bloomfield Ave. Clifton, N. J 

tad N. ¥ 

Radio Corp of America, Tube Div., Har 
rison, N. J 

Watermar Producta Co Ine., 2445-68 
Emerald, Philadelphia 25, Pa 


TUBES, ELECTRON (industrial) 


Amperite Co., Inc., 561 Broadway, New 
York 12, N. ¥ 

Du Mont Laboratories, Inc Allen B., 760 
Bloomfield Ave lifton, N. J 

ectrons Ir 127 Bussex Ave, Newark 


J 


Federal Telephone and Radio Co. Div. of 


International Telephone nd Telegraph 
100 Kingsland Clifton, N. J 
General Electric ¢ Dept. ' 
tady 5, N. Y 
Radio Cor of America, Tube Div., Har 


risor N. J 


Raytheon Manufacturing Co Semicondu 


tor Div “hapel, Newton 58 Ma 
Westinghouse Plectric Corp., Gateway Cer 
ter Hid I herty Ave 
TUBES METALLIZED GLASS Ree 
Glass, Technical 
TUBES, PHOTOELECTRIC. See Photo 

ectric Cella & Tubes 
TUBES, THERMOCOUPLE 
iristol ¢ Waterbury 20. Conn 
TUBING, ALUMINUM 

See Aluminum 
TUBING, BRASS, BRONZE and COP 


PER. See Brass, Bronze & Copper 


TUBING, FIBRE. See Fibre 

TUBING, LAMINATED METAL See 
Laminated Metals, Precious & Base 

TUBING, MICA. Bee Mica 

TUBING, NICKEL and NICKEL ALLOY 


see Nickel & Nickel Alloy 


TUBING, PAPER 


Cleveland Container Co 6201 Barberton 
Cleveland 2, Ohio 
Continental-Viamoud Fibre Div of The 


Budd Co., Ine 


Newark 13, Del 
Paramount Paper 


Tube Corp., 612 Lafay 


ette, Ft. Wayne 2, Ind 

Precision Paper Tube Co, 2035 W 
Charilest Chicago 47, Ill 

Stevens Product Ir 86 Main, Eaat 


Orange, N. J 


TUBING, SILVER. See Silver & 


Silver 

Alloys 

TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 

He ‘ Harr Mi ‘ 7 
Conshohocker 

Brand & Co., I William, Willimant 
Conn 


Continental-Diamond 
Budd Co., In Newark 13, Del 
Insulation Manufacturers Corp., 565 W 
Washington, Bivd Chicago 6. Iii 
Irvington Div., Minnesota Mining & Man 
ufacturing Co, 9 Argyle Terrace, Irving 
ton 11, N. J 
Natrar Corp 2 
bridge, N. J 


Fibre Div. of The 


Randolph Ave.. Wood 


TUBING and SLEEVING, EXTRUDED 
PLASTIC 

Brand & Co., Ine., William, Willimantic 
Conn 


ral Electrie Co, Chemical Div 1 


s Ave Pittsfield, Mass 
Insulation Manufacturers Corp 565 W 
Washington Bivd., Chicago 6, Ill 


Irvington Div 
ufacturing 


Minnesota Mining & Man 
9 Argyle Terrace, Irving 


ton 11 

National Vulcanized Fibre C Wilming 
ton Del 

Natvar Corp 207 Randolph Ave, Wood 
bridge, N. J 

New Jersey Wood Finishing Co.. Electrica 
Ir t Dept Woodbridge, N. J 

stiles Corp Commercial & 
Foster, Worcester 8, Mass 

Polymer Corp. of Penna ) Falrmor 
Reading, Pa 

I Ir A f 1 
Bor Santa Barbara, Calif 

Rogan Brothers, 8027 N. Monticello Ave 
Skokie, Til 

1’. 8. Gasket Co... Camden 1, N. J 


Varfiex Corp., 309 N. Jay. Rome, N. Y 


TUBING, STEEL. See Steel, mereia 
Forms & Grades 

TUNGSTEN. See also Contacts 

ago, Ill 

Mallory & C Ir Indianat 
6, Ind 


UNDERCUTTERS 


(ndercutters 


VACUUM TUBES. See Tule Cathode 
Kay Tubes. Electron 


VALVES. MOTORIZED of SOLENOID 
OPERATED 

Automatic Switch Ce 3 Lakeside At 
Orange J 

Rockford, Lil 

Bristol C Waterbury 20, Cont 

mtrols Cort of America, Soreng Dt 
1551 Soreng Schiller Park, 

General Controle Co, 801 Allen Ave 
Glendale 1. Callf 

General Flectri Co Apparatus Sale 
Dir Schenectady 5, N. ¥ 

Magnatrol Valve Cort 67 Fifth Ave 
Hawthorne 4, N. J 

Mercold Corp 4201 Belmont Ave “ni 


eago 41, Til 


Modernair Corp Room 9D, 400 Preda 


San Leandro, Calif 
Valvair Corp., 454 Morgan, Akron 11, Ohi 
Westinghouse Electric Corp Gateway Cer 
ter, Bidg. No ° Liberty Ave 
Pittsburgh 22, Pa 


VALVES, SERVO OPERATED 
Moog Valve Co, 1 
Kast Aurora, 


Proner Airport 


VARNISHED FABRICS See Fabrice 
Insulating 

VARNISHES,. COMPOUNDS and 
RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 

Bakelite Co., Div Union Car 
bide & Carbon Corp., 300 Madison Ave 


New York 17, N. Y 
Co., Inc., George C., 
East Rutherford 6, N. J 
Brand & Co., Inc., William, Willimanti 

Conn 
Celanese Cort of 
Newark 5. N. J 
Ciba Co. Inc., 627 Greenwich, New York 
14, N. 


Drawer 11! 


America, 290 Ferry 


Corning Corp., Midland Mich 
(Silicone) 

ju Pont de Nemours & Co, (Inc.), E. 1 
Finishes Dept Wilmington 98, Del 

Durex Plastics Div Electro 


Hooker 
hemical C« 1307 Walck Road, Nor 
Tonawanda. N 


eral Electric Co, Chemical Div., 


Ave Pittefield Mase 
ation Manufacturers Cory 565 W 
Washir Bled Chicago 6. Til 
I gt D Minnesota Mining & Man 
ifacturing ¢ 9 Argyle Terrace, Irving 
ton 11, N. J 
Mica Insulator Co., Schenectady 1, N. ¥ 


Minnesota Mining & Mfg. Co Flectriva 


Products Div 900 Fauauier Bt 
Paul 6, Minn 

Orenite Chemical Co 200 Bush, Sar 
» 4. Calif 

orden Sarita wa, Calif 

n Carbon Corp Si lfeones 
Div d. New York 17, N Y 

Westinghouse Electric Corp., Gateway Cen 
ter, Bidg. No. 3, 401 Liberty Are 
Pa 

Zophar Mills, I Brook!yr 
Y 


VARNISHES, FINISHING 
Enamels & Varnishes 


See Lacquers 


VARNISHES, INSULATING. See Var 


nishes, Compounds & Hesins 


Owena-Corning Fiberglass Corp 598 Mad 
ison Ave.. New York 22, N. Y¥ V-BELTS. See Drives, Belt 
Resin I trie I A Sul f The 
Thompson Fiber Glass Co 1733 ~ 
Cordova, Los Angeles 7, Calif General Electric ¢ Apparatus Sales Di 
Varflex Corp 309 N. Jay. Rome, N. Y¥ Schenectady 5, N. Y¥ 
Westinghouse Electric Corp., Gateway Cen Westinghouse Electric Corp., Gateway Cer 
ter tidg No 3 401 Udberty Ave ter Bldg No 3 i Liberty Ave 
rut Pa r 
JULY 1956 ELECTRICAL MANUPFACTURINE 


ELECTRA 
CLYBOURN AVENUE 
CABLE STRIPPER 
eS Can be built to strip any size or le 


MFG. 


Transformers, Saturable 
Reactors, Chokes, Special 
Windings and Electronic 
Devices. Milliwatts 
KVA, single polyphase 


all frequencies. 


Complete design and engi- 
neering service. All modern 
techniques, encapsulation, 
casting, military and 


commercial construction 


And, got one asset 
you'll find especially helpful: 
TRY HARDER! 


Write for Bulletin 53D 


CHICAGO 14, 


Powered SPEEDCRAFT 


Job Right— 

LESS 

Pre built ast a lifetir \ 

* 1 with ne t pper stra ope lwa 
g specifications for full data 


WIRE STRIPPER CO. 


COMPOUNDS 


to your specifications. Data 
and samples furnished upon 
request 


1729 EASTHAM AVE., 
—. CLEVELAND, OHIO 


FOR IMPREGNATING 


coils, wire coverings, paper forms 
porous ceramics, etc, 


FOR SEALING 


condensers, batteries, exposed tex 
minals, etc 


FOR DIPPING 

electrical component assemblies in 
cluding corona loss barrier mate- 
rials. 


FOR POTTING 

transformers and electrical com- 
ponent assemblies with varying 
degrees of heat conductivity. 


FOR ENCAPSULATING 
coils, electrical component assem- 
blies requiring higher thermal and 
moisture resistance 


BIWAX CORPORATION 


3443 HOWARD ST. 


FADER INOLIRY 


SKOKIE, ILLINOIS 


SPECIAL 
FASTENERS 


UTILIZE THIS DEPENDABLE SUPPLIER FOR YOUR 
STANDARD AND SPECIAL-PURPOSE FASTENERS 


Whether your call for fasteners special 
lengths, types, materials and finishes, whether 
your requirements dictate strict adherence 
tight delivery schedules, find the solution 
your problem National Lock. Here extensive 
research, engineering and production facilities 

are combined supply uniform-quality fasteners 
National Lock work with you developing 
such other hardware handles, hinges, catches, 
pulls, locks, casters and die cast, 
stampings, Compression and injection molding. 


Write for full 


QUALITY from source 


NATIONAL LOCK COMPANY 


Rockford, Fastener Division 


OPHAR 


~ 


COMPOUNDS 


impregnate, dip, seal, embed, pot 
electronic and electrical equipment 


vision, etc 


Cold flows from 100°F. 285°F. plain 
fungicidal. 


Waxes, resins and compounds 


Special waxes non-cracking 


Let help you with your engineering 
problems 


For Immediate service contact 
Meyer, Sales Manager 
A Saunders, Technical Director 
H Saunders, Chemical Laboratories 


Phone SOuth 86-0907 


Approved 


With Heycos it's longer necessary 

knots use insulating grommets. Product life 
increased and product appearance greatly 
enhanced. 


Kenilworth | 


HEYMAN MANUFACTURING COMPANY 


New Jersey 


HEYCO NYLON STRAIN RELIEF BUSHINGS 
CUT PRODUCTION COSTS AND IMPROVE 


VIBRATORS 


Aerovox Cory New Bedford, Mass 

Americar Televisior & Kadio Co Si 
Paul Mir 

Hristo! Co., Waterbury 20, 

lallory & Co Inc, P R anapolls 
6, Ind 


WAXES and COMPOUNDS 


Hakelite ¢ A Div. of Ur Carbide 
& Carbon Corp, 300 Madison Ave 
York | N. ¥ 

Corp, 3443 Howard, Skokie, Tl 

Dow Corning Corp Midland, Mich 

r ‘ ‘ ‘ 
Piasticn Ave Pittstield. Mass 

Mica Ineulator ¢ Schenectady 1, N. ¥ 

Minnesota Mining & Mfg. Co., Hiertrical 
Products D 900 Fauquier Ave., St 
Va 6 Mint 

Zophar Mills, 112 Frooklyr 


WEDGES and PEGS, ARMATURE 


Ir ation Manufacturers Corp 565 W 
Washington Bivd., Chicago 46, Ill 

Mica Insulator Co., Schenectady 1, 

Nationa V anized Fibre Co Wilming 
ton 99. Del 


WELDING EQUIPMENT 


Pwaid Instruments, 98 Nassau. New York 
3, N. Y 

jeneral Electrie Co Apparatus Bales 
Diy Schenectady 5, N. Y¥. (Are) 

Revere Copper & Brass Inc., 230 Park 
Ave New York 17, N. ¥ 


Unitek Cory 8 Halstead Ave Pasa 


We 


ing 'r Cort (jatew ‘ 
ter 


Liber Ave 


WELD NUTS. See 


slenere 


WHEELS, BLOWER 
Torrington Manufacturing ¢ 


oO Torrington 

Conn 

WINDING MACHINES. See Coll Wind 
ng Machines 

WIRE and CABLE, BAKE 

Alloy Meta Wire Dv h l’orter 
Co Ir of Pittsburgh, Prospect Park 
Pa 


American Brass Co., Waterbury 20, Conn 
American Steel & Wire Div., U. 8. Steel 
Corp Kockefeller Bidg Cleveland 15 
Ohlo 

Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, ¥ 


Chase Brass & Copper Co., Waterbury 20 
Conn 
Cornish Wire Co Ir 50 Church New 


York 7, N.Y 


Kesex Wire Cort Magnet Wire Div., Fort 
Wayne @ Ind 


(ieneral Cable Corp, 420 Lexington Ave 
New York 17, N. ¥ 

General Blectrie Co Construction Mate 
riale Div Iiridgeport Conn 


Page Steel & Wire Div, American Chair 
& Cable Co, Monessen, Pa (Stainiess 
or Carbon Steel, Armature Banding) 

he!ps- Dodge Copper Products Cort Fort 


ne Cory Join A. Sub. of 
el & Iron Corp., Trentor 


WIRE and CABLE INSULATED 


Asbentos A) 
Rubber 
Varnished Faber 
Thermoplasti 
Coazial Cable xX) 


Alden Products Ce 
ton 64, Mase 
American Steel & Wire Div 1 8. Stee! 


Corp Rockefeller Cleveland 15 
One 


117 Main, Brock 


Amphe Klectror Cort 1830 S40 
A 50, LiL, 

Anat s Wir 1 Cable Ce Rroad 
New York 4, N. ¥ ARCTX) 

He lie WwW Van Burer 
‘ ago 44, 1 AKTX 

Brand & Co, I William, Willimant! 
‘ TX) 


Chase Brass & Copper Co Waterbury 2 
‘ n. 

Continenta Wire Corp Wallingford 
Comm. (ATX 


Cornish Wire Co., Ine 50 Chureh, Ne 
York 7, N. ¥ BT 

Crescent Co., Carol Cable Div., Pawtuck« 

Fesex Wire Corp Magnet Wire Dir 
Fort Wayne 6, Ind (BT) 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegray 
Corp., 100 Kingsland Rd., Clifton, N. J 
TX) 

General Cable Corp 


420 Lexington Ave 
New York 17. N. Y 


General Electric Co., Construction Mate 
Is Div.. Bridgeport 2, Conn. (ABCX) 
Gulton Mfg Corp., Gulton Industries 
Inc., 212 Durham Ave., Metuchen, N. J 
Hitemp Wires Inc., 26 Windsor Ave 
N. ¥. (F) 

1 1826 Fremont, South Pasadena 

Callf 
New Producta Co., P.O. Box 66101, Los 


(BT) 

rt Commercial & Fos 
Masse. (TX) 

ige Copper Products Corp., For 
Wayne, Ind (ABCTX) 

Kockbestos Products Corp.. New Haven 4 
Conn. (AT) 

twebling’s Sons Corp., John A., Sub. of 
Colorado Fuel & Iron Corp Trento 


Home Cable Corp, Rome, N. ¥ BTX) 

Royal Electric Co., Inc., Pawtucket, I 
ABT) 

Rubber Co, Rockefeller Center, New 


York 20, N. Y. 


WIRE CUTTERS and STRIPPERS. Kee 
Strippers. Wire 


WIRE CUTTING PLIERS and Twist 
ERS. See Pliers & Cutters, Wire 


WIRE FORMS. See Springs, Coll & 
Fiat: Stampings, Metal 


WIKE, MAGNET 

Acme Wire Co, 1255 Diawell Ave New 
Hiaven 14, Conn 

Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. ¥ 
jen Mfg Co 4633 W Van Burer 
Chicago 44, I 

Chase Brass & Copper Co 


Waterbury 2 


Conn 

Eusex Wire Corr Magnet Wire Di 
Fort Wayne 6. Ind 

General Cable Cort 420 Lexington Ave 
New York 

General Electr Apparetus Sales 
Schenectady N 

Hitemp Wires 1 26 Windsor Ave 


Mineola, N. Y 

Pheips-Dodge Copper Products Corp., Ince 
Manufacturing Div Fort Wayne, Ind 

Hockbestos Products Corp., New Laven 4 
Conn 

Koebling’s Sone Corp John A Bub. of 
Colorado Fuel & Iron Corp., Trenton 2 
NJ 

Cable Corp Rome. N. 

Sprasue Electric Co., 307 Marahall, North 
Adams, Mass 


WIRE, MAGNETIC RECORDING. See 
Magnetic HKecorder Components 


WIKRE MARKING MACHINES. See Marx 
« Machines & Devices 


WIKRE, RESISTANCE 


Alloy Metal Wire Div., li K. Porter Co 
of Pitteburgh. Prospect Park, Pa 
Bristol Co., Waterbury ), Conn 


Driver Co., Wilbur B., Riverside Ave 
Newark 4, N J 


Driver-Harris Co. Harrison, N. J 
Ney Co., J. M Tl Elm, Hartford, Conr 


WIRE STRIPPERS. See Strippers, Wire 
WIRING DUCTS. See Ducts, Wirlng 


WIRING, HARNESSES. See Harnesses A 
Assemblies, Wire 


WIRING, PRINTED CIRCUIT 


Mandez Manufacturing Inc Ww 
6th. Chicago #8, Il 


WORMS and WORM WHEELS. See Ciears 
& Pintons 


WRENCHES SOCKET SCREW Ree 
Socket Berew Keys & Wrenches 


YARNS, BRAIDING and SERVING See 
Fabrics, Insulating 


New Jersey Zinc Co, 160 Front, New York 


Need Design Analyze 


Servo 


thie ve ACT 
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ZOPHARA 
ABSORBS PULL 


Null Detector Relay 


SOLVES MANY 
TEMPERATURE 


CONTROL 
PROBLEMS 


Edison Sensitive Relay and ordinary bridge circuit 
are versatile tools solving temperature control problems. 


the bridge shown assume the dotted resistor resistance 
temperature detector and the other resistors adjusted that the 
bridge will reverse current flow through the relay given tem- 
perature. The polarized relay will sense the reverse current flow 
close (or open) its contacts the null point 


circuit useful temperature warning systems since the 
relay automatically reopens when the current reverses again—to 
actuate “all clear” signal. 


The Edison Relay reliable values from microamperes 
milliamperes. Overloads 10,000 coil input power are 
absorbed without Contacts are rated ampere 
volts d.c. SPST SPDT arrangement. 


For full information send for free bulletin, No. 


A GREAT NAME CONTINUES GREAT NEW Ac HIP VEMENTS 


Thomas Edison 


INCORPORATED 


INSTRUMENT DIVISION * 5) LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 


FOLDING DOUBLE CUPPED WASHER LUGS 


Easy Apply 


==: WALSH BLOG «+ CINCINNATI 2, OHIO a ag Qo 


Identify Wires Permanently 


Easy apply, replaces obsolete string 
and paper methods. 


* Aluminum steel, bross 


or zinc. 

Big variety, all styles 
and sizes 

For aircraft, radio, 


telephone, motor and 
generctor monutacture, 
etc 


Free Samples and 
Literature Upon Request 


NATIONAL BAND TAG Dept. 9-64, Newport, Ky. 


KINGSLEY Wire Marking 


eliminates costly color coding 


OPERATING SPEED 
MAREINGS 
pee 


With Kingsley Machine you can permanently 
mark each wire piece plastic tubing with 
its own individual circuit number and reduce 
inventories color coded wire single, less 
costly, plain color 


For over years the Kingsley wire marking 
process has been saving production time, and 
money for leading aircraft and electrical manu- 
facturers. Over all wire marking today 
done Kingsley Machines using Kingsley 
Type and Kingsley Marking Foil...a com- 
pletely integrated process 


Kingsley Wire Marking will speed produc- 
tion time, simplify your assembly methods and 
reduce your customer service problems. Write 
for complete information. will glad 
mark samples your wire tubing and 


make recommendations cost obligation. 


KINGSLEY 


850 CAHUENGA, HOLLYWOOD 38, CALIF. 
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special 
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chined dovetails insure top 


specifica- 
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copper 


ance and eliminate copper and mica. 


segment dies 


SLIP RINGS designed for peak per- 


formance and dependability. 


with 


conductor rings, glass base 


tion, flexible solid leads 


your requirements 
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copper 
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Fiber Glas 
company 


ITS 
SWITCHBOARD 
COVER 


non-corrosive 
dielectric 
strong lightweight 


suitable for use 
indoors out 


economical! 


nearly every industry there 
product which can made 
better with MOLDED FIBER 
GLASS 


pensive tooling 


with faster, less 
Consultation 
with MOLDED FIBER GLASS 
gineers entails cost obli 


Write for information 


Ashtabula, Ohio 
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ACME ISONEL WIRE 


Plus Acme #150 Varnish 
Equals 
Equals Class 


treed Transformer Co., Inc., Brooklyn, 
leader engineering and manufacturing 
transformers and reactors for the electronics 
industry, has found the above equation the 
solution the manufacturing and performance 


commercial and military units. 


Acme ISONEL Wire Class 
27A, Class wire. However, optimum insula- 
tion system performance can achieved only 
when this wire impregnated with com- 
patible Acme +150 that varnish. 


Acme Varnish does not require high 


temperature cure. has excellent resistance 
oils. 


Acme +150 Varnish meets all the require 
ments Specifications MIL-V-1137A, Class 
CB, Type for government equipment. 
fact, exceeds the heat resistance require 
ments this Specification 50%. 


Acme #150 Varnish thermal 
stability, while maintaining dielectric strength, 
when used Class (MIL-T-27A, Class 
windings. 


Integrated Electrical Products Highest 
Quality for More Than Fifty Years 


Wire 


NEW HAVEN, CONN 


Aeme 


THE ACME WIRE CO 


Moaqnet Wire @ Coils @ Vornished Insulations @ Insulating Varnishes and Compounds 
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TWO WAYS...with 
Master Unibrakes 


STOP-HOLD aster Type 
Magnetic Unibrake Motors. For 


cially when you want hold the 
load. Spring-setting magnetic re- 
lease brakes the friction dise type 
combine with motor compact, 
integral unit. Sizes— 150 H.P. 


ROLLING STOP—Master Type 
Dynamic Unibrake Motors. 
Braking obtained with unique, 
patented brake winding superim- 
posed the stator winding. Simple, 
compact, with current 
required, the brake has moving 
parts. There nothing wear 
torque repeats con- 
sistently. Particularly recommended 
for automatic applications which 
not require static holding. 


MASTER GEARMOTORS and 
variable speed drives can supplied 
with integrated Unibrakes too. 

Master for the perfect power 


drive for you. Type 


THE MASTER ELECTRIC COMPANY 
DAYTON 


MOTORS 


4 
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Revolutionary NEW Product— 


Offers NEW ECONOMIES 


Tube-In-Strip comes you coils sheets, you wish. You fabricate 
stamping, bending otherwise forming it, and then simple inflation 
you expand the longitudinal integral internal channels into tubes, round, half- 
round, rectangular, hexagonal, fluted, your design calls for. There your 
finished product! 

Remember, solid, not sandwich, not two pieces welded, 
brazed bonded together. single piece flat metal containing inflatable 
channels that are located and sized your specifications. 

These metals are now available: Copper, Brass, other Copper Alloys, Alumi- 
num. development: Stainless and Low Carbon Steel. 

The web between the tubes conducts heat faster. Structural strength high, 
you can use lighter gauges, saving weight and price. 

Since the initial announcement this radically new Revere Product intense 
interest has been displayed American industry. The Revere Sales Offices, the 
Technical Advisory Service and the Research and Development Department will 
glad provide additional information, and collaborate with you taking 
advantage this extraordinary new material. 


HERE’S WHAT TUBE-IN-STRIP MEANS YOU: 


MORE economical buy MORE economical work 


MORE strength MORE efficiency 


COPPER AND BRASS INCORPORATED 


Founded Paul Revere 1801 
230 Park Avenue, New York 17, N.Y 


Mills; Baltimore, Md.; Brooklyn, Chicago, Clinton and Joliet, Detroit, Mich 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Newport, Ark.; Rome, 
Sales Offices Principal Cities, Distributors Everywhere, 


Patents applied for 


SOME 


REFRIGERATION 
Condensers 
Evaporators 
Cooling Coils 
Cold Waits 


CONDITIONING 
Condensers 
YOporators 


HEAT EXCHANGERS 
Industries 
Chemical Industries 
etroleum Industry 


INSTRUMENT LIN 
es 
WATER HEATERS 
AND 
Domestic Coolers 


ommercial 


RADIANT PAN 
BASEBOARD RADIATONS® 
AUTOMOTIVE 
Car and Truck Ro 
diat 
Cooling Pencis 
msmission Oil Coolars 
OLAR HEATING 
ELECTRICAL INDUSTRY 
Oil Coolers 
Gas and Fivig Heat Exchangers 
AUTOMATION 
Control 


Recording 
Metering 


FOOD PROCESSING 
BEVERAGE INDUSTRiEs 
CHITECTURE AND BUILD 
Structural 
Decorative 
Functional 


MANY 


TIONS 


IN EVERY ER APPLICA. 


INDUSTRY 
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